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Easily ignitable gasless ignition composition for use in igniting incendiary compositions, page 261 
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hapter 1: Pyrotechnic 
compositions 


a. Introduction to pyrotechnics 


rhe field of pyrotechnics is very old, and dates back to the ancient Chinese dynasties. Of coarse in those days, there where only a few 
own pyrotechnics compositions, one of which being black powder. Black powder is probably one of the oldest chemical 

oncoctions known to man. This concoction, however very simple, has re-defined history, culture, leaders, governments, and 

gdoms. Empires have risen and fallen on the back of black powder, and our modern civilization that we known of, was shaped and 
xists because of black powder, and its simple pyrotechnic ability. Today, black powder is seldom even considered for use in 

rth g other then fireworks, old muskets guns used by hobbyists, and cannons for old war re-enactments. Other then these entities, 
ck powder has very little use outside the area of fireworks, and remains an ingredient for the hobbyist, mainly black powder time 

e, and personally owned cannons for home and recreational use, such as firing salutes during weekend celebrations, or during a 
own by the home team. Today, the world of pyrotechnics has expanded far beyond the realm of simple black powder cannons 
and small arms weapons such as muzzle-loaded firearms. Today, pyrotechnics occupies a much broader field not just in fireworks, but 
Iso in the areas of gun propellants, smoke devices, signals and flares, high performance rocket propellants, and gas generating 

ons for various military, industrial, and commercial applications. This book will discuss many of these applications, but will 
is mainly on the preparation of such compositions and their ultimate importance in our modern civilization. 


‘hat makes pyrotechnic compositions what they are? 


ost of you, you are probably already aware of what makes pyrotechnic compositions work; however, some readers may not be 

o any significant extent, so I will provide a brief yet simple tutorial on pyrotechnics. First of all, 99.9% of all pyrotechnic 
itions have a fundamental characteristic to one another, and that fundamental characteristic is oxidizers, and reducing agents. 
agents and reducing agents go hand in hand to make pyrotechnic compositions work. Oxidizers are a classification of 
mpounds that contain an abundance of oxygen within the molecules of the oxidizing substance. This abundance of oxygen 
g agents specific physical properties, and makes them reactive towards reducing agents. Reducing agents are a class of 
pound that do not necessarily contain oxygen, but contain atoms that are excited when ignited in the presence of 
pounds. The excited atoms within reducing agents allow the reducing agents to become “oxidized” by the oxidizer, 

the excited atoms, when ignited in the presence of oxidizing compounds, become oxidized, meaning they take up oxygen 
idizing agent and hence become “oxidized”. When reducing agents take up oxygen from an oxidizing substance, the 
becomes reduced as it looses its oxygen, and the reducing agent becomes oxidized as it gains oxygen. This strange 

led oxidation/reduction and is the foundation to the chemistry of pyrotechnic compositions. Note: reducing agents are 

s called “combustion” agents, as many of them tend to be flammable. Lets look at some examples of oxidizing and reducing 


COMMON OXIDIZERS COMMON REDUCERS 


Sodium nitrate Aluminum powder = 
Potassium nitrate Magnesium powder/granules, flake 
Potassium chlorate Sulfur 
Sodium perchlorate Charcoal 
Sodium peroxide Sugar 
Potassium permanganate Antimony sulfide __| 
____ Potassium dichromate Zinc phosphide 


dizin agents contain an abundance of oxygen, making these compounds extra reactive. Notice how the reducing agents 
have no oxygen. Now, just because they don’t contain oxygen does not make them reducing agents, but what does, 
the substances contain atoms that are easily oxidized, meaning the atoms prefer to be in a higher state of energy. 
gher state of energy, you must understand the various energies in the atoms themselves. Lets look at the energies 
and aluminum powder. The central atom in sodium chlorate is a chlorine atom. This chlorine atom has an 

taking it more reactive then most typical compounds. When we look at aluminum, the aluminum is in its 

ly oxidized, meaning it wants to be in a higher state of energy. To better explain this look at the following 
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[ ota charge = +1 and -1 sium chlorate - KCIO3 


| 


a KC 105 


Chlorine = +5 (wants to be in the —1 state) 
Chlorine = +7 (really wants to be in —1 state) 


otassium 


[rota charge = +6 and -6 | 


ermanganate - KMnO, 


otassium dichromate - K,Cr.07 


Manganese = +7 (really wants to be in the +2, or +4 state) 


arge = -6 and +6 | 


/ i ch 
-4 -2 é 


2 } 
0 0 7 Ss h anpaae 
| EB S xs Now, look at the following diagr: 
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Notice in the above diagram how the chlorine atom on the left is 
the arrow), we see the chlorine atom is in the 
oxidation state, it wants to be in its 
then most compound 


in the +5 oxidation state, and after the reaction (on the right side of _ 
_1 oxidation state. So what does this mean? Well because the chlorine atom was inat+5 
—1 oxidation state, therefore, any compound that contains a +5 chlorine atom will be more reactive 
s, and hence makes the compound an oxidizing agent, i.e., sodium chlorate. Now during the reaction, the +5 


chlorine atom gains electrons from the oxygen atoms forming chlorine and oxygen. This c 


hlorine reacts directly with the sodium 
forming sodium chloride and the oxygen reacts with the aluminum, forming aluminum oxide. The reason why the oxygen reacts wi 
the aluminum, and not with the sodium is be 


cause the oxygen has a higher affinity towards the aluminum then the chlorine, and so 
then the chlorine has only the sodium to bond to. The entire reaction can take only secon 


ds in its entirety, and the energy released is 
given off as products, light, heat, and fire. The latter is what is used in pyrotechnics to achieve a specific effect, as seen in firework 


Most oxidizing agents give up oxygen when ignited or heated. Note: In most pyrotechnic compositions, the oxidizer is the source Q 
oxygen, and this same oxygen is what ‘ t, heat, and fire. When this oxygen is liberated, it 
in a highly reactive state, and bonds immediately and violently with the reducing agent. If we look at the burning of a piece of wood - 
for example, the oxidizer, being the oxygen from the air, combines with products from the reducing agent, being wood. In all 
oxidation and reduction examples, matter is neither created nor from one form to the next. In the 
reaction of sodium chlorate with aluminum powder, the reactants are so 
are sodium chloride (NaCl) and aluminum oxi 


monoxide, water, nitrogen, and large cyclic hydrocarbons, which we see as “smoke”. In the reaction of sodium chlorate with 
aluminum, we see a white smoke, which is compose see a residue left behind after the reaction, 
which is the sodium chloride. Also, a major product in combustion is 


get carbon, 


If your still having trouble understating oxidation and reduction, lets look at 
potassium nitrate reacting with sulfur to yield the products of sulfur dioxide, 
nitrogen within the potassium nitrate is in the +5 oxidation state; however it 
react with a reducing agent. When the potassium nitrate reacts with the sulfur, 
the oxygens’, liberating nitrogen and oxygen. The oxygen then bon i 
potassium oxide. Now, why doesn’t the nitrogen bond with the potas: 
The answer is because nitrogen is much more inert then chlorine and likes to bond with itself forming diatomic nitrogen. Before you 
get confused, remember that these characteristics are residing in general chemistry, which a whole new ball 


game in itself. 
[7 


one more example. The following diagram shows 
In the reaction, the. 


[ Teta charge = 4(+2 and-2) | 


otal charge = 8(+6 and -6) | [ Tota char 


or 


ge = 10(-4 and +4) | 


0 
3 
8 | 46 S 0. 2 4 2 i a 2 
—__—> O===s===0 -2 02 
2K ee ignite i oo ge oe Ye 


Lets now examine the oxidation states of the various atoms found in this book. These oxidation stat 
chemistry, which is something I want to avo 


the chemistry involved during combustion 0 


es are getting into general 
id, but I feel that a quick lesson in the oxidation states of simple atoms will better expl 
f the pyrotechnic compounds. Lets look at the following table: 


Oxidation number of the central atom thereof 
Nitrogen = +5 (wants to be in the 0 state) 
Nitrogen = +5 (wants to be in the 0 state) 


Chromium = +6 (really wants to be in 0, or +2 state) 


oe % 9 

| a a VA +1 

18 i cit? o* 
29 aoe i SS 


Potassium nitrate 


29 2 o-2 
| +4] SS I, +l 
nae Na Mn aye 
24 2 if SS 
0 O-2 
Sodium nitrate Potassium permanganate 
-2 
Vaal 
45 +1 \ 
cl K 20 ee 
2 “2 o ‘i 
25 OG a \18-- ON a6/ 


Potassium chlorate 


2 Cr 
O 0-2 


Potassium dichromate 


notice, all.m i iti 
2 Be plas see hired equal number of positive charges, and an equal number of negative charges. These 
nee i Eianeeishie - a 5 a) alae Many of these compounds that are in equilibrium are called “inorganic” 
ee ged particles 0 positive and negative. All oxidizing agents contain central atoms in a high oxidatio 
= ower oxidation states would be, look at the following diagram of stable, and non-oxidizing agen " 
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cl 
-2 3 

4 ce a 2 -1 

rT +2 

+2 a Fe—Cl 


Min N ~1 


Manganese oxide Ferrous chloride 


Chromium chloride 


2 
0 
a ee A, FO id ‘< 


Potassium hydroxide C} Cl 


42 “1 Phosphorus trichloride 
ne Mn Cl : 
\ -2 H cl 
0 Na -4 
Cl ee 


Sodium oxide 
Methyl chlaride 


st ah Ht H 
\ -2 +1 
H 3 K oe ye 
Ammonia Potassium bisulfide N H 
H 
Hydrazine 


If you notice in the diagram, ammonia, hydrazine, and methyl chloride have no oxidation states written next to them. The reason is 
because these molecules are covalent. Now, what does this mean? Well, lets not worry about that as covalent molecules differ from 


inorganic molecules, and I’m trying to confuse you!! Remember that most oxidizing agents are inorganic molecules, containing 
positive and negative charges. 


F che allaniieuem te “endidized?” 6 the alumd ane 1: Pyrotechnic Compositions 

and the aluminum is “oxidized” to the aluminum oxide. Remember that nitrogen tend ike bei j 

: sas : ‘ J s to like being i : 

_ gas. or diatomic nitrogen seen as N>. This process of oxidation and reduction is the bases behind 99 ee eee os 
: cs. As 


ight produced 
n the reaction. For example, 
colors during the combustion 


during an oxidation/reduction process depends on the oxidizing agent and reducing agents involved ; 
ey sgscs : o Ses 

barium oxidizing salts produce green colors, and strontium oxidizing salts produce brilliant reddish 

process. 


3a. The nature of reducing agents verse oxidizing agents 


So now lets discuss the nature of reducing agents, and their im i i me ; : 

cing agents contain atoms that are easily oxidized. These aoe Gea noe na a a 
gent. So why do these compounds even exist if they contain atoms that want to be in different cae . begin with? This i 
question, and takes us to the fact of chemistry and its reactions. As we cannot discuss all these reactio ae a Te he a 
hemistry book, we can talk a little about the reducing agents used in pyrotechnics. Lets look at the picaeee, nae 

=> fons + 


ot preferred by the reducing 


Common reducing agents used in pyrotechnic compositions 


Now. as stated earlier, when an oxidizing agent “oxidizes” a reducing agent, the reducing agent becomes “oxidized”, and then the _ 
oxidizing agent becomes “reduced”. If this is confusing, look at the following diagram and try to understand this principle. 


potassium nitrate 


ome 
P \ 
; ‘ A Dall a 2 aD 
( enacsceereaniencions ‘ / Sx 3_S5 438 
aoe a Sb Sb 
diatomi 
Hpi tur alpha-sulfur antimony trisulfide 
a ne ae 
K K 
Pee q LE Of 44 0-2 
& Al No 
potassium sulfide Sloman 2 
3 sodium sulfite 
0 7 
< Mg 2 2 2 
42 7 0 Sy +3 LS. 43 S 
Ca——-H hig Sp" NB 
calcium hydride magnesium phosphorus trisulfide 


+ sulfur and aluminum ; : 
K a ve illustration we see that anti i . 
dioxid antimony trisulfide and ph : 
\ aluminum oxide re) etree ¢. These two elements prefer to be in a +5 : ee ee ee any ap hosphorus atoms in the +3 
3 0 Q 0 and ph : p 0 be in a+5 oxidation state where they are most comfortable. Th i 
ie) | Ey) 2 2 SS “4 ane D Osphorus trisulfide are reducing agents, as their central atoms. i.e " antim liaalaiats ee 
2 dae aa LE ignite |Os 3-8 3329 s teviously mentioned, if antimony and phosph f roms. !-€., antimony and phosphorus want be in a higher state. 
ss s Al Say Al Ode oe phosphorus trisulfide? Well. to eee explai ' this ‘i ae de ee ee tey oven eas i the states shown in 
OT a 0 their desired sta, ous a explain this, is to understand the nature of chemical reactions. Not 
\, potassium oxide nitrogen a ES stoms pet a chemical reaction. In fact, each chemical reaction is unique in its own light eee eos 
-2 €rent states, but not necessarily the exact state they feel most comfortable. At the came Ge iets 
. . other 


EACtIO i 
— specifically those of combustion, found in ignition of p 
ee out any interference. What oxidation state each ato 
ons. In pyrotechnic reactions, all the atoms involved en 


tion of the pyrotechnic comp 
lesired states, 


yrotechnic mixtures, push these atoms into their desired 

: i it directly proportional to the reactants involved and 
ns er the exact states they feel most comfortable in, be 

, because 
osition, allot of energy is released in the form of heat. It’s this heat that pushes the atoms 


a al + 0,7 


Reducing agents 


xidizer : 
on and the process of combustion 


Products of combustion ; 
9 Start talking 
ation”. De ia tea the actual process of the combustion of a pyrotechnic mixture is called. This process is 
cn fey arc a Z - process of rapid and violent combustion. Many pyrotechnic mixtures undergo this type of 
E kidizer and ite S discussed earlier, when an oxidizer in a mixture reacts with a reducing agent oe s 
. o 2 MAYS 
on is very fast, and this rapid reaction rate is 


Rosain one it then reacts with the reducing agent. The rate of reacti 
¢ ae Sane pe, ; 
Process. Deflagration is crucial in the pyrotechnics arena, and is ultimately the reason why many 


In the above diagram, potassium nitrate is the oxidizer, and sulfur and aluminum are the reducing agents. During the combustion 
process, the potassium nitrate oxidizes the sulfur and the aluminum forming products. During the oxidation process, the potasst! 
nitrate is “reduced” to potassium oxide, nitrogen, and aluminum oxide. At the same time, the sulfur is “oxidized” to sulfur dioxid 


4 
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pyrotechnic mixtures form beautiful colors, sparks, flames, ect, upon ignition. Without the process of deflagration, rockets, gun 
propellants, stars, cones, fountains, and many other pyrotechnic devices would not function properly as their rapid combustion is what 
gives them the energy to perform as pyrotechnics. In all pyrotechnic mixtures/devices, it’s the deflagration process that produces the 
pressures needed for the pyro concoctions to work properly. These pressures can be used to propel rockets, provide energy for flares 
and signals, allow military personnel to lay down smoke screens, and/or propel solid projectiles, such as bullets for security and 
protection. Now propulsion of bullets may seem like a negative use for the deflagration process, but all deflagration processes go han 
in hand, and are equal. For example, when we take a sample of black powder, and ignite it in an open space, it flares up and burns out 
quite quickly. If we take this black powder, and instead of igniting it in the open, we insert it into an open end of a tube, such as a gun 
barrel, and then place a ball or similar projectile therein, and ignite the powder, a loud bang results, and the ball or projectile goes 
flying down range. In both cases the deflagration process is the result of the rapid combustion of the pyrotechnic mixture. When most 


Section 1: Black Powder 


Chemicals used in this section 


. Black Powder 


pyrotechnic compositions are ignited in open spaces. they burn quickly, and when they are ignited within enclosed areas, they burn 


even quicker, but in both cases the deflagrations equal in energy, but the pressures can vary. Some mixtures however, may not burn as 
fast, or as long as other mixtures, but in any sense, the deflagration process is the driving force behind the energy and the process. 


Sa. Non-oxidizing pyrotechnics, and their nature ff 


It should be noted, that not all pyrotechnic compositions contain straight oxidizers and reducing agents. Some muxtures contain 


compounds that undergo a process called “self deflagration”. Self-deflagration is when a compound supplies oxygen from itself, to 


otassium nitrate 
2. Sulfur 
K—O =“ 


\ 


ium nitrate forms colorless transparent or white 
s, or a crystalline powder. The salt has a melting 
f 333 Celsius, and begins to decompose when heated 
Celsius. Its solubility in water is 1 gram in 2.8 
ts of water at 25 Celsius. The salt dissolves in water 
_a decrease in temperature. 

for preparation 1: 

Dissolve 100 grams of sodium nitrate into 110 
illiliters of water at room temperature. 

issolve 88 grams of potassium chloride into 252 
inilliliters of water at room temperature. 

Pour the potassium chloride solution into the 
sodium nitrate solution, and then place the 
combined mixture into an ice bath, and chill it to 0 
Celsius. 

w the mixture to chill at 0 Celsius for about 1 
: Thereafter, filter-off the precipitated 

assium nitrate crystals, and then vacuum dry or 
dry the filtered-off potassium nitrate crystals. 
preparation 2: 

ace 130 grams of 70% nitric acid into a flask, 

d then add in 250 milliliters of water at room 
perature to dilute the acid. 

ly add, in small portions at a time, 89 grams 
ofassium hydroxide, or 110 grams of — 

sium carbonate, over a period of 1 hour. 

he addition, boil the mixture to remove the 


and recover the potassium nitrate, or use 
lesired means. 


itself. Self-deflagrating compounds are nitrocellulose, nitro starch, picrates salts, picramates, ADN, and other similar compounds. 

These molecules are capable of self-combustion, and upon ignition, they will supply their own oxygen to the rest of the molecule t 
support combustion. Compounds like nitrocellulose can be ignited by themselves, and do not require an oxidizer or reducing agent to 
complete the deflagrating process. Self-deflagrating compounds have the advantage over conventional oxidizer/reducer mixtures, i 
that self-deflagrating compositions tend to burn cleaner and leave behind fewer residues. The reason is because self-deflagrating 
compositions tend to produce higher gas volumes with limited residue. Nitrocellulose and related self-deflagrating compositions 
decompose almost entirely into gas leaving very little residue. On the other end, potassium nitrate compositions, especially that of 
black powder, leave behind significant residue upon ignition. These posses problems especially when dealing with firearms. 


6a. Methods of forming pyrotechnic compositions 


In some cases, the desired pyrotechnic composition can be readily formed by simply blending the ingredients together using any 
desired means. However. some times pyrotechnic compositions can only be formed when they are mixed in special ways. Black 
powder for example, cannot simply be made by just blending the ingredients together. To form black powder and similar pyrotec 
mixtures, the ingredients of the mixtures need to be blended very thoroughly to form a uniform mixture. To mix these ingredients 
thoroughly requires special mixing devices. There are two main types of mixing apparatus available. The most common is the “ba 
mill”, and “vertical mixer”. A ball mill is a simple device utilizing a central container, similar to an empty coffee can laying on its 
side. and a small electric motor. The electric motor rotates the coffee can utilizing a fan belt or similar band. The rotating speed c 
very from 50 to 1500 RPM, depending on the type of mixing desired. In some cases, steel balls, or other materials are added to the 
mill, so they produce a high surface area of blending and pulverizing when the can rotates. Ball mills are one of the most common 
apparatus used to form pyrotechnic compositions, such as black powder. Also, in other cases, a solvent is added to facilitate prope 
pulverization and coheasion with maximum surface area. The second most common type of mixer is a vertical mixer. A vertical 

is very similar to a household blender, utilizing a large surfaced area plastic stir blade, similar to a bread dough mixer. All ingredit 
are added when necessary, and the mixture is usually blended in the presence of a solvent to facilitate maximum surface area. Nov 
these two types of mixers may have different names, but their method of work is the same. You can find out more about these mi 
devices by conducting a search on the Internet. 


7a. How to use this manual 


In the beginning of each section, there is a brief examination of the various chemicals used in the preparation of the pyrotechnic 


Sia 
ia Sulfur forms a yellow odorless powder. The dry solid is 
flammable and burns forming choking fumes of sulfur dioxide. 
The solid is insoluble in water and most solvents, but readily 
soluble in liquid ammonia. 


Sulfur is obtained in pure form from many different sources 


ious in degree and quality, but normal charcoal 
f any desired soft wood, which is roasted in 
bl device. The roasting, otherwise called 
stillation, produces charcoal, and by-products 


‘OL, acetic acid, and various hydrocarbon 


compositions. Each section is then followed by the actual procedures, which have all been written to explain how the given mixtur 
obtained. You will notice as you read, that many of the procedures are very similar in nature. At the end of each procedure,a 
percentage is given to show the amount of each substance in the given mixture. At the end of each percentage entry, you will noti 
that it sometimes say, “mixed balance”, “mixed residual balance”, ect. What this means is the percentage have been cut-off at the 
hundredth mark of each decimal place to forgo extensive numbering. For example look at procedure “05-02-025A: Friction sensit 


on : s. ; : : ig m 
composition for use in matches”. In the procedure, it calls for 160 grams of animal glue, 450 grams of potassium chlorate, 210 sthave, ethane, and propylene. 


of powdered glass, 40 grams of plaster of Paris powder, 40 grams of zinc oxide. 20 grams of” whiting”, 30 grams flours of sulfur. 
100 grams of red phosphorus. The total amount of solids used is 1050 grams. Therefore the “exact” percentages would be written 
42.8571428571% potassium chlorate, 20% powdered glass, 15.2380952381% animal glue, ect., ect. However, to save time, we 
write the percentages as 42.85% potassium chlorate, 20% powdered glass, 15.23% animal glue, 9.52% red phosphorus, 3.8% plast 
of Paris, 3.8% zinc oxide, 2.85% sulfur, 1.9% whiting, and 0.05% residue, or “mixed balance” 


tassium nitrate, 15% charcoal, 10% sulfur 


- Black Powder Compositions in this secti 
eye 2 = 
lack Powder Composition 1 (standard black | 2. 01-01 : 


-001B: Black Powder Composition 2 (Chinese 
Grade, 10" Century): 67% potassium nitrate, 21.99% 
charcoal, 10.99% sulfur, 0.01% sulfides, 0.01% arsenic 


ick Powder Composition 3 (Whitehorne 


4. 01-01-001D: Black Powder Composition 4 (English royal 


black powder, 15" century Europe): 50% potassium nitrate, 
33.33% charcoal, 16.61% sulfur, 0.06% impurities 

5. 01-01-001E: Black Powder Composition 4 (English royal 
black powder, 17° century England): 75% potassium nitrate, 
12.5% charcoal, 12.5% sulfur r 


33.33% charcoal, 16.61% sulfur, 0.06% impurities 


black powder, 17" century): 78% potassium nitrate, 19% 
charcoal, 3% sulfur 

8. 01-01-001H: Standard black powder (precipitation 
method): 75% potassium nitrate, 15% charcoal, 10% sulfur 


7. 01-01-001G: Black Powder Composition 6 (American 
black powder, 19" century: 72.9% potassium nitrate, 15.62% 
charcoal, 11.45% sulfur, 0.03% impurities 

9. 01-01-001T: Standard pyrotechnics Black Powder (PGI 
optimum, fireworks standard): 74% potassium nitrate, 14% 
charcoal, 12% sulfur 

11. 01-01-003A: “Reduced wastage” black powder 
composition (burns more evenly with ejection of fewer un- 
burned particles): 74.8% potassium nitrate, 1 3.2% charcoal, 


11.8% sulfur, 0.176% impurities, 0.024% paraffin 
13. 01-01-005A: Standard “sporting powder” black powder 74. 01-01-006A: Black powder composition: 74% potassium 


composition (basic tumbling method): 74% potassium nitrate, | nitrate, 15. 6% charcoal, 10.4% sulfur 
15.6% charcoal, 10.4% sulfur 

15. 01-01-007A: Black powder composition: 75% potassium 
nitrate, 13% charcoal, 10% sulfur | 


10. 01-01-002A: 19th-century American black powder 
composition: 74% potassium nitrate, 1 4% charcoal, 12% sulfi 


12. 01-01-004A: Standard black powder composition 
(precipitation method 2): 757 potassium nitrate, 14.6% 
charcoal, 10.4% sulfur 


16. 01-01-008A: Black powder composition: 76.27% 
potassium nitrate, 13. 55% charcoal, 10.16% sulfur, 0.02% 
mixed balance 

18. 01-01-010A: Black powder composition: 74.74% 
potassium nitrate, 15.15% charcoal, 10. 10% sulfur, 0.01% 
mixed residual balance 


17. 01-01-009A: Black powder composition: 72.72% 
potassium nitrate, 17.27% charcoal, 10% sulfur, 0.01% mixed 
residue 
19. 01-01-011A: Black powder composition: 75% potassium 
nitrate, 15% charcoal, 10% sulfur 


| black powder, i century England): 50% potassium nitrate, ; 


1%. 01-01-001F: Black Powder Composition 5 (French specifi, : 


Black Powder 
{-01-001A: meee Composition 1 (standard black powder): 
nto a standard tumbler machine. place 225 grams of potassium nitrate 9 i 
: en followed by 30 grams of sulfur of a purity of at is 99%, Then aa Sat aoe ats i Bee er 
an be used. Then add in about 100 grams of steel shot. The steel shot should be of 4 to 5 ine dia fi Serve cae 
tainless steel—no rust, or dirty shot. Note: Teflon coated steel balls are preferred. Thereafter, turn on the Fae: cae tes ae 
mixture to churn for several hours at 180 RPM. Note: the charcoal may vary, but usually consists of ch: : t machine, and allow 
olysis of willow trees, grapevines, pines, or laurel trees. Although wood charcoal can vary in chemic ae made by the 
“form of wood charcoal is satisfactory, but only from soft woods. After rotating the mixture for aes oe ae 
chine, and then remove the contents within the drum. Place these contents onto a shallow pan, and allow oan faker 
dry a 2 2 : wees a ce 2 he 3 days, the black powder should have no odor of solvent After the Serpe eee 
oughly dried, what you do with it now is up to you. For example, if you wi ‘ ae 
efully broken up, and then passed through any selected a or pre . ee ae - oe aioe 
der with grains of 0.50 to 1.5 millimeters in diameter is best suited for firearms. A Black powder with anaes . a ve 
in eters is best suited for cannons. If you wish use black powder in finely divided form, place your pastas q oe 
Ig drum, and then ball mill it just like before, with clean steel shot until it’s thoroughly ound. Thi fine ae Baie 

ed for any suitable operation where black powder is used. rane pM ane avid Place poate 
rate: Depends on grain size 
istance: Moderate. 
lity: Can be stored for many years. 
mability (1 to 10): 9 


idency to cake: May cake on prolonged exposure to moisture 
lo: ability: Cannot be detonated under normal conditions. 
nfage: 75% potassium nitrate, 15% charcoal, 10% sulfur 
ssification: Deflagrating explosive (classified as propellant). 


ELE Black Powder Composition 2 (Chinese Grade, 10% Century): 
a Sune Pines : hatte of CHES saltpeter, followed by 66 grams of charcoal, and then followed by 33 gr 
a4 sea sabes a . SrnieN 25% saltpeter solution. Note: this saltpeter solution would have counties eee 
e : in about 75 grams of limestone or marble balls of 10 to 15 milli in di 
2 : imeters in d 
Or aed a cas be pre-coated with charcoal, sulfide ore dust, or with a low volatile resin. ian Sone ge drum 
ee mek a a i oe machine, for several hours to form a uniform pasty mixture. Note: the charcoal ma ; 
| en | inese alchemists is not fully known, but probably consists of any soft wood from local ee ie 
en oe for several hours, remove the contents from the drum, and place it onto a shallow clay pan 
pee mn e ihe to thoroughly air-dry for 4 to 5 days. Note: After 4 or 5 days, the black powder nila 
Lee aa ck powder has thoroughly dried, it needs to be milled in the same manner as before but dry mill d 
D ist-rondn sn he balis of aed diameter for several hours to form a uniform finely divided eres This 
or any Suitable operati c i i 
me pot Seciaha, oe : peration where black powder is used. Note: this brand of black powder may 
api 
istance: Moderate. 
1 be stored for many years. 
(I to 10): 9 
on (1 to 10): 9 
Be: May cake on prolonged exposure to moisture. 
: oat be detonated under normal conditions. 
ren nitrate, 21.99% charcoal, 10.99% sulfur, 0.01% sulfides, 0.01% arsenic 
tse ces of limestone, calcium carbonate, sodium chloride, and resin 
//CUlagrating explosive (classified as propellant). 


; Bins Composition ein black powder, 15" century Europe): 
sean), patie de oe grams of potassium nitrate (recrystallized from boiling water), then add in 99.9 grams 
Bret on a ee ae i : ees of. flours of sulfur. Thereafter, add in 15 milliliters of cold water, followed by 
Eciiiis machine ie ee imeters in diameter. Thereafter, rotate the bronze or lead drum back and forth ° 
Ee contents a erin ours. After rotating the mixture for several hours, remove the contents within the 
fish eae ea ae and allow the mixture to thoroughly air-dry for several days. After the black 
SE bane Thea as i 4 severe hours in an identical manner using clean copper or lead shot in a clean 
FEllthis, the ceaine i: 7 ee . black powder can be passed through various sizes of sieves to separate out 
Sider evains ae satis y for use. Black powder grains of 0.50 to 1.5 millimeter in diameter are best suited 
TS 0 3.5 millimeters are best suited for mortars, and grains of 3 to 6 millimeters are best for : 


Black Powder 
cannons. If you wish to use black powder in finely divided form, place your dried mixture into a clean rotating drum, and then ball. _ 
mill it just like before, with clean steel shot until it’s thoroughly ground. This finely divided black powder can be used for any suitabj 
operation where black powder is used. 
Burn rate: Depends on grain size 
Water resistance: Moderate. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 jonition (1 to 10): 9 

Tendency to cake: May cake on prolonged exposure to moisture. a oy to cake: May cake on prolonged exposure to moisture 

Explosive ability: Cannot be detonated under normal conditions. plosive ability: Cannot be detonated dee-Hotmal‘condiions : 

Percentage: 50% potassium nitrate, 33.33% charcoal, 16.61% sulfur, 0.06% impurities centage: 72.9% potassium nitrate, 15.62% charcoal, 11. 15% sulfur, 0.03% i oo 
Classification: Deflagrating explosive (classified as propellant). ification: Deflagrating explosive (classified as propellant). peony a 


Black Powder 
Himeter holes for mortars, or 5.0 to 12.6 millimeter holes for cannons. For forming powder for ti ‘ 
dry mixture needs to be milled for several hours in an identical manner using Asay atl or rea : ee 
This finely divided black powder can be used for any suitable operation where black powder is used. cs 
ate: Depends on grain size (very good for small bore firearms). , 
r resistance: Moderate. 
lity: Can be stored for many years. 
mability (1 to 10): 9 


01-01-001D: Black Powder Composition 4 (English royal black powder, 17° century England): 
Into a steel drum or barrel, place 300 grams of potassium nitrate (recrystallized from boiling water), followed by 50 grams of'so, 
wood charcoal or rye straw charcoal, followed by 50 grams of flours of sulfur. Thereafter, add in 20 milliliters of mineral water 
followed by about 100 grams of iron or lead shot of 6 to 8 millimeters in diameter. Thereafter, rotate the steel drum or barrel back an 
forth vigorously, like a washing machine. for several hours. After rotating the mixture for several hours, remove the contents within 
the drum. Then place these contents onto a shallow pan (minus the iron or lead shot), and allow the mixture to thoroughly air-dry 
several days. After the black powder has thoroughly dried, it can be broken up into pieces and then passed through a sieve with 1. 
millimeter holes for firearms, or 3 millimeter holes for mortars, or 7 millimeter holes for cannons. For forming powder for time fuse 
and for blasting powders, the dry mixture needs to be milled for several hours in an identical manner using clean iron or lead shot in 
clean steel drum or barrel. This finely divided black powder can be used for any suitable operation where black powder is used, 
Burn rate: Depends on grain size 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: May cake on prolonged exposure to moisture. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 75% potassium nitrate, 12.5% charcoal, 12.5% sulfur 

Classification: Deflagrating explosive (classified as propellant). 


01G: Standard black powder (precipitation method): 
grams of standard wood charcoal and 30 grams of flours of sulfur into a ball mill, an i 5 
ot of 4.to 5 millimeters in diameter. Thereafter, tumble the hes for about 1 or 2 ae Bari aur eane es 
emove the charcoal/sulfur mixture from the drum. Now, into a large suitable beaker, glass or stainless steel container lace : 
iters of water, followed by 225 grams of potassium nitrate. Note: your container should be big enough so that after ine 
and potassium nitrate, your container is just under half full. Thereafter, boil the water and allow the potassium nitrate iB: 
Once the potassium nitrate dissolves, add in the charcoal/sulfur mixture previously prepared, and then continue boiling th 
ture while rapidly stirring for about 1 hour. Note: during the boiling process, water will obviously be lost due to ail 
ition; as a result, never mind this water loss. After 1 hour, remove your heat source, and allow the total mixture to cool to about 
legrees Celsius. During this cool down time, rapidly stir the entire blackish, mucky mixture. When the temperature of the : 
aches 70 to 80 Celsius, quickly add to it, 600 milliliters of ice-cold isopropyl alcohol, or 700 milliliters of ice-cold denatured 
Nc _ quickly place this mixture (your container) into an ice bath, and chill the contents of your mixture to 0 Celsius. Allow 
ure to stand at this temperature for at least 30 minutes. During the whole time, rapidly stir the black mucky mixture After 
mixture to chill for at least 30 minutes, filter the mixture to remove the insoluble materials. Now. you san use an of tw 
filtration, Le., gravity filtration or vacuum filtration. If using gravity filtration, it will take some fine to recover the ely 
vacuum filtration is recommended. If using vacuum filtration, suck the black powder dry. If you used gravity filtration, 
pe pocer ane removed, recover the pasty black powder material from the filter paper, and place it onto a shallow 
ae e : es oe soe sat oe herd oe dry. Either way, once your black powder has been recovered and dried, it 
spends on grain size 
ance: Moderate. 


01-01-001E: Black Powder Composition 5 (French specific black powder, 17" century): 
1 be stored for many years. 


Into a hard wood barrel or drum, place 312 grams of. potassium nitrate, followed by 76 grams of rye straw charcoal. followed b 
grams of flours of sulfur. Thereafter, add in 20 milliliters of water, followed by about 100 grams of iron or lead shot of 4 to 7 
millimeters in diameter. Thereafter, as usual, rotate the wood drum or barrel back and forth vigorously, like a washing machine, for 
several hours. After rotating the mixture for several hours, remove the contents within the drum. Then place these contents onto 
shallow pan (minus the iron or lead shot), and allow the mixture to thoroughly air-dry for several days. After the black powder h 
thoroughly dried, it can be broken up into pieces and then passed through a sieve with 1.2 to 1.5 millimeter holes for firearms, 0 
to 4 millimeter holes for mortars, or 5.2 to 12 millimeter holes for cannons. For forming powder for time fuse and for blasting 
powders, the dry mixture needs to be milled for several hours in an identical manner using clean iron or lead shot in a clean hard 
drum or iron drum or barrel. This finely divided black powder can be used for any suitable operation where black powder is use 
Burn rate: Depends on grain size (very good for small bore firearms). 
Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: May cake on prolonged exposure to moisture. 
Explosive ability: Cannot be detonated under normal conditions. 
Percentage: 78% potassium nitrate, 19% charcoal, 3% sulfur 
Classification: Deflagrating explosive (classified as propellant). 


Ke: May cake on prolonged exposure to moisture. 
ty: Cannot be detonated under normal conditions. 
% potassium nitrate, 15% charcoal, 10% sulfur 
on: Deflagrating explosive (classified as propellant). 


ae pyrotechnics Black Powder (PGI optimum, fireworks standard): 
ene bie - ball mill, place 296 grams of potassium nitrate of at least 98% purity, followed by 56 
‘qe a ne P ie 2 te tree charcoal, and then followed by 48 grams of sulfur of a purity of at least 99%. 
ae ee ia vy 2 cohol, or denatured alcohol. Thereafter, add in about 100 grams of steel shot of 4 to 5 
as 5 Galsins ee € tumbler machine, and allow the mixture to churn for several hours at 180 RPM and a 
ae perine rotating the mixture for several hours, turn off the machine, and then remove the contents 
Should ee aoa shallow pan, and allow the mixture to thoroughly air-dry for 2 to 3 days. Note: After 2 or 
SW io ae BOO . solvent. After the black powder has thoroughly dried, you can do several things with 
ne aa ae carat : iring aerial display shells, the dried black powder mixture need to be broken up, and 
eae : millimeter holes. F or use in time fuse, or firecrackers, the dried black powder mixture should 
01-01-001F: BI iti i th : ating drum, and then ball milled with clean steel shot until it’s thoroughly ground. This finely divided black 
-01- : Black Powder Composition 6 (American black powder, 19” century): T any suitable operation where black powder is used gy s y divided black 
Into a galvanized iron barrel or drum, place 280 grams of precipitated potassium nitrate, i.e., recrystallized from boiling watet, ° 
followed by 60 grams of soft wood charcoal, followed by 44 grants of flours of sulfur. Thereafter, add in 15 milliliters of wate! 
followed by about 75 grams of steel shot of 4 to 6 millimeters in diameter. Thereafter, rotate the steel drum or barrel for several bt for many years. 
at 150 RPM. After rotating the mixture for several hours, remove the contents within the drum. Then place these contents onto Qo 
shallow pan (minus the shot), and allow the mixture to thoroughly air-dry for several days. After the black powder has thoro ghly 


dried, it can be broken up into pieces and then passed through a sieve with 1.0 to 1.6 millimeter holes for firearms, or 2.0 to 4.1 ay cake on prolonged exposure to moisture 
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Black Powder 
Explosive ability: Cannot be detonated under normal conditions. 
Percentage: 74% potassium nitrate, 14% charcoal, 12% sulfur 
Classification: Deflagrating explosive (classified as propellant). 


Black Powder 
tability: Can be stored for many years. 
ammability (1 to 10): 9 
ase of ignition (1 to 10): 9 


endency to cake: May cake on prolonged exposure to moisture. 
-plosive ability: Cannot be detonated under normal conditions. 
tage: 75% potassium nitrate, 14.6% charcoal, 10.4% sulfur 
sification: Deflagrating explosive (classified as propellant). 

. Most suitable for use small arms weapons, and in fireworks. 


01-01-002A: 19"-century American black powder composition: 
Into a suitable iron, tin, steel, or bronze pot, place 2 liters of water followed by 750 grams of potassium nitrate, and the boil the 
solution using a wood fire, or steam bath. When the water begins to boil, gently stir in 150 grams of charcoal, followed by 120 gra; 
of flours of sulfur, and then continue to boil the mixture. Note: the mixture should be continuously stirred using a wood spatula all. 
through out the boiling process. Continue to boil the mixture until about 98% of the water has been evaporated, and only a pasty mag 
exists. When this point is achieved, remove the pot from the heat source, and allow its contents to cool to room temperature. Note: _ 
during this cool down period, continuously stir the pasty mixture with a wooden spatula. Once the mixture has cooled to room 
temperature, lay out the mixture out on a shallow pan and allow it to thoroughly dry. Once the mass is dry, it can then be pulverized 
into different grain sizes that can be separated using desired sieves or screens. 
Burn rate: Depends on grain size (granules 1 to 12 millimeters are suitable for fire-arms, mortars, and cannons, and fine powder c; 
be used as blasting agent). 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: May cake on prolonged exposure to moisture. 
Explosive ability: Cannot be detonated under normal conditions. 
Percentage: 74% potassium nitrate, 14% charcoal, 1 2% sulfur 
Classification: Deflagrating explosive (classified as propellant). 


ae Soper me tleats ee black powder composition (basic tumbling method): 
suitable ball mill, filled with 500 grams of heavy steel shot, place 156 grams of soft wood charcoal, f 
of sulfur. Thereafter, tumble the mixture.a 400 RPM for about 3 hours. inl add in 740 Pesci Saabs 
ntinue to tumble the mixture at 250 RPM for about 5 hours at room temperature. Thereafter, separate the tumbled mixture fro 
el shot using any desired screen in the usual manner, and then place the tumbled separated mixture into a suitable mixing ai 
es | with motorized stirrer, and then add in 250 milliliters of ether. Thereafter, blend the mixture on moderate speed for about 15 
st forma uniform paste. Thereafter, the mixture is ready for casting. To do so, the wet material should be pressed through an 

ie Cast machine, into spaghetti like strands of 2 to 3 millimeters in diameter by 150 to 300 millimeters in length Thereafter . 
etti like strands should be cut into lengths of 3 to 5 millimeters. Finally, the grains should be cured in an oven at normal 


ature. The cured grains can then be poured into shell casings for use in standa wi ; 
4 WCE g rd ammunition, or can be i 
ns or the like. , placed into baggies for 


e: Typical. 
sistance: Average. 
. be stored for many years. 


01-01-003A: “Reduced wastage” black powder composition (burns more evenly with ejection of fewer un-burned particle: 
Into a standard heated ball mill containing 250 grams of steel shot of 10 millimeters in diameter, place 500 grams of potassium nitr 
of at least 98% purity, followed by 88.8 grams of willow tree, grapevine, pine, or laurel tree charcoal. followed by 79.3 grams : 
flours of sulfur, followed by 166 milligrams of paraffin, and finally followed by 175 milliliters of 95% ethyl alcohol, or denatured 
alcohol. Thereafter, tumble the mixture for several hours at 200 RPM and a temperature of about 40 Celsius. After rotating the 
for several hours, turn off the machine, and then remove the contents within the drum. Place these contents onto a shallow pan, 
allow the mixture to thoroughly air-dry for 2 to 3 days. Note: After 2 or 3 days, the black powder should have no odor of solvent. 
After the black powder has thoroughly dried, you can do several things with it. You can pulverize it by breaking it up in a crucib 
then separating the various grain sizes using the desired sieves, or you can pulverize it using a clean ball mill to form a uniform 
mixture. 

Burn rate: Depends on grain size 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: May cake on prolonged exposure to moisture. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 74.8% potassium nitrate, 13.2% charcoal, 1 1.8% sulfur, 0.176% impurities, 0.024% paraffin, 
Classification: Deflagrating explosive (classified as propellant). 

Use: Most suitable for use in cannons using 7 to 12 millimeter grains. 


% potassium nitrate, 15.6% charcoal, 10.4% sulfur 
Deflagrating explosive (classified as propellant) 
used for small arms weapons, cannons, and fireworks. 


Black powder composition: 


ll mill, filled with 250 grams of lead shot, place 78 grams of soft wood char. 5. 

mJ ollowed by 370 grams of potassium nitrate. Thereafter, eae pee a aSURDN ae ioe Se ae 

hour mixing process, spray into the ball mill, in small portions at a time, 125 milliliters of cold water. After the 2-hour 

eee is ready for extrusion. To do so, the material should be pressed through any desired die cast machine, into 

— 2 : ae Hie millimeters in diameter by 150 to 300 millimeters in length. Thereafter, the spaghetti like strands should 

engths of 1.5 to 3 millimeters. Finally, the grains should be cured in an oven at normal temperature. The cured grains can 
0 shell casings for use in standard ammunition, or can be placed into baggies for use in canons or the like. If desired 

an be thoroughly dried. And then pulverized in a separate mill to form a fine powder. , oa 


01-01-004A: Standard black powder composition (precipitation method 2): 
Into a suitable beaker or container, place 225 grams of potassium nitrate, followed by 225 milliliters of water. Then, heat the mi 
to 80 Celsius with good stirring to make sure the potassium nitrate dissolves. Once the nitrate dissolves, quickly prepare a secon 
mixture by adding 675 milliliters of 95% ethyl alcohol or denatured alcohol, followed by adding in 31.2 grams of powdered sulf 
and then followed by 43.8 grams of regular powdered wood charcoal, and then rapidly stir the entire mixture for about 30 minu 
During this 30 minute period, maintain the hot potassium nitrate solution at 80 Celsius with good stirring. After 30 minutes, plac 
alcohol mixture into an ice bath, and chill to 15 Celsius. Thereafter, slowly and gently add in the hot potassium nitrate solution ¥ 
rapidly stirring the alcohol mixture. After the hot potassium nitrate solution has been added, continue to stir the mucky mass rap! vertical mixer. containi ; 

for about 1 hour. After 1 hour, filter the mixture using gravity filtration or preferably vacuum filtration to recover the insoluble of soft wood c. ee apt 200 grams of aluminum shot, place 375 grams of pre-dried potassium nitrate, 
After the filtration process, place the filtered mass onto a shallow pan and allow it to dry at room temperature for several days 0f hor, and then tunble ee : followed by 50 Sra of flours of sulfur. Thereafter, add in 175 milliliters of 
After this, the composition is ready to be used. To use, it can be beaten or pulverized and the various grain sizes then separated fon To-do so. th ¢ combined mixture at 350 RPM for about 1 hour. After the 1 hour tumbling process, the 
the desired sieves or screens, or the mass can be pulverized by hand, and then pressed under high pressure (20,000 psi) into pelle od in the usual nA © mala should be pressed through any desired die cast machine, or formed into grains 
any desired size or shape, or the mass can be ball milled using steel shot of 5 to 10 millimeters in diameter to form a uniform nner. The grains in any case, need to be cured in an oven at ordinary temperatures in the 


ne ‘grains can then b i : : : 
Burn rate: Depends on grain size. ke € placed loosely into shell casings for use in standard ammunition, or can be placed into 
Water resistance: Moderate, 
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tassium nitrate, 15.6% charcoal, 10.4% sulfur 
ting explosive (classified as propellant). 
small arms weapons, cannons, and fireworks. 


der composition: 
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Black Powder Black Powder 


elsius until dry and hard. The cured grains can then be placed loosely into shell casings for use in standard ammunition, or the 
{i-milled product can be placed directly into baggies for use in canons, or in fireworks, ect., ect. : 
rate: Typical. 
ater resistance: Average. 
bility; Can be stored for many years. 


Water resistance: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: Very low. 

Explosive ability: None. 

Percentage: 75% potassium nitrate, 15% charcoal, 10% sulfur 
Classification: Deflagrating explosive (classified as propellant). 
Use: May be used for small arms weapons, cannons, and fireworks. 
ge: 74.74% potassium nitrate, 15.15% charcoal, 10.10% sulfur, 0.01% mixed residual balance 
ification: Deflagrating explosive (classified as propellant). 

ay be used for small arms weapons, cannons, and fireworks. 


01-01-008A: Black powder composition: 
Into a suitable ball mill, or vertical mixer, containing 500 grams of steel shot, place 450 grams of pre-dried potassium nitrate, 
followed by 80 grams of soft wood charcoal, and then followed by 60 grams of. “flours of sulfur. Thereafter, add in 125 milliliters, 
95% ethyl alcohol, and then tumble the mixture at 500 RPM for about 2 hours. After 2 hours, place the mixture into a suitable vacu 
apparatus, and remove the ethyl alcohol under mild vacuum. Thereafter, the mixture is ready for use. To do so, the material shou 
pressed through any desired screen or die cast machine, or formed into grains using any desired method in the usual manner. Th 
grains in any case, need to be cured in an oven at ordinary temperature in the usual manner. The cured grains can then be placed 
loosely into shell casings for use in standard ammunition, or can be placed into baggies for use in canons or the like. 
Burn rate: Typical. 

Water resistance: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 


-011A: Black powder composition: 

ble ball mill, filled with 250 grams of heavy steel shot, place 150 grams of soft wood charcoal, and then followed by 100 
‘sulfur powder. Thereafter, tumble the mixture at 500 RPM for about 1 hour. Thereafter, place this tumbled mixture into a 
mixing bowl, equipped with motorized stirrer, and then add in 750 grams of potassium nitrate, and then followed by 400 

£ 95% ethyl alcohol. Thereafter, blend the mixture on moderate speed for about 2 hours. Thereafter, add in 400 milliliters 
ater, then continue to blend the mixture on moderate speed for about 1 hour. Thereafter, filter-off the insoluble mass, and 

e the wet mass into a suitable ball mill, filled with 350 grams of steel shot, and equipped with vacuum. Thereafter, tumble the 
0 RPM at room temperature and a suitable vacuum to remove the alcohol and water. Once the mixture is dried, remove 

, and continue to tumble the mixture at 150 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the 

1 be used directly as a loose powder, or moistened with a little alcohol, and then extruded through any die cast machine to 
Tendency to cake: Very low. f any.desired size. The “wet” grains then need to be cured in an oven under the usual means. : 

Explosive ability: None. ypical. 

Percentage: 76.27% potassium nitrate, 13.55% charcoal, 10.16% sulfur, 0.02% mixed balance sistance: Average. 

Classification: Deflagrating explosive (classified as propellant). e stored for many years. 

Use: May be used for small arms weapons, cannons, and fireworks. 


01-01-009A: Black powder composition: ake: Very low. 
Into a vertical mixer, or any suitable mixing drum, bowl, ect, equipped with motorized stirrer, place 500 milliliters of hexane, fol y: 
by 800 grams of potassium nitrate of average commercial mesh, followed by 190 grams of soft wood charcoal, and then folloy 
by 110 grams of double sublimed sulfur. Thereafter, blend the entire mixture at moderate speed for about 30 minutes. Thereafte 
filter-off the insoluble mass, and then place this mass onto a shallow tray or pan, and allow it to thoroughly air-dry. Once it has, 
the dried mass into any desired ball mill, filled with 500 grams of lead shot, and then tumble the mixture at 250 RPM for about 2 
hours. Thereafter, the mixture is ready for use. To use, the material can be moistened with alcohol or acetone, and then pressed __ 
through any desired screen or die cast machine, or formed into grains using any desired method. Thereafter, cure the grains in an 
at 60 to 90 Celsius until dry and hard. The cured grains can then be placed loosely into shell casings for use in standard ammunit 
or the ball-milled product can be placed directly into baggies for use in canons, or in fireworks, ect.. ect. 
Burn rate: Typical. 

Water resistance: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: Very low. 

Explosive ability: None. 

Percentage: 72.72% potassium nitrate, 17.27% charcoal, 10% sulfur, 0.01% mixed residue 
Classification: Deflagrating explosive (classified as propellant). 

Use: May be used for small arms weapons, cannons, and fireworks. 


75% potassium nitrate, 15% charcoal, 10% sulfur 
Deflagrating explosive (classified as propellant) 
ed for small arms weapons, cannons, and fireworks. 


01-01-010A: Black powder composition: 
Into a vertical mixer, or any suitable mixing drum, bowl, ect, equipped with motorized stirrer, place 1500 milliliters of hot wal 
followed by 740 grams of potassium nitrate of average commercial mesh. Thereafter, blend the mixture on moderate speed 
45 minutes. Thereafter, add in 150 grams of soft wood charcoal, and then followed by 100 grams of sulfur powder. Thereaft 
continue to blend the entire mixture at moderate speed for about 30 additional minutes. Thereafter, add in 750 milliliters of ac 
and then continue to blend the entire mixture for about 1 hour. Thereafter, filter-off the insoluble mass, and then place this mi 
shallow tray or pan, and allow it to thoroughly air-dry. Note: the acetone can be recovered if desired by using any desired me 
the dried mass has dried, it is ready for use. To use, the material can be moistened with alcohol or acetone, and then pressed t 
any desired screen or die cast machine, or formed into grains using any desired method. Thereafter, cure the grains in an ovell 
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4. Modified Black powde 


Chemicals used in this section 
1, Potassium nitrate (see Black Powder) Cs 2. Sulfur (see Black Powder) 
3, Charcoal (see Black Powder) aa 4, Sugar Carbon 


Sugar carbon is prepared by roasting sugar at 150 to 300 Cels: 
until nothing but a black residue remains. 
= 6. Potassium Perchlorate 


ee : 


Hal 


SH- 


‘agsium Dichromate forms beautiful bright orange-red i 


als. The crystals are very stable in air, and can be Forms white tetragonal orthorhombic crystals, which sublime 


quite readily. The commercial product is obtained in porcelain 


5, Barium Chromate 
z K = : 
ps to preserve it more from decompositi i 
X ; \ readily soluble in water and other en ea ja 
. 5 = 10. Carbon Disulfide = 
a 0 See ff “er Sere salle 
a 
Ba — 
% we i : 31 “hl = 
jum chlorate forms colorless to whi i 
o white crystalline Carbon disulfide is a colorless refractive liquid with foul 
ou 


e salt has a melting point of 368 Celsi 
ae A oxygen ie Paine i smelling odor. It has a boiling point of 46.5 Celsi i 
te is relatively insoluble in water and most coh is toxic, and users should wear proper gl ee” 
common ventilation when handling. The liquid Hf ai on ina 
carnal g. repare 
distillation of sulfur and charcoal at ennai 


ie) 
Barium Chromate forms yellow monoclinic, orthorhombic 
crystals. The crystals are toxic, so users should wear gloves 
when handling. 


Potassium perchlorate forms colorless or white crystals, or | 
crystalline powder. The salt decomposes when heated to 400 


Celsius. 


Method of preparation 1: 
1. Dissolve 100 grams of sodium perchlorate into 100 


milliliters of water at room temperature. 
2. Dissolve 61 grams of potassium chloride into 179 
milliliters of water room temperature. 
3. Thoroughly blend both solutions at room temperal 
and then chill the mixture in an ice bath at 0 Celsi 
about 1 hour. After 1 hour, filter-off the precipitat 
potassium perchlorate, and then vacuum dry or air 


i f preparation 1: 
Dissolve 100 grams of sodium chlorate, into 110 
liters.of water at room temperature. 

issolve 70 grams of potassium chloride into 200 
liters of water at room temperature. 

e ughly: mix both mixtures, and the chill the 
mi ag mixture at 0 Celsius for about 1 hour. 

after, filter-off the precipitated potassium 


rate, and then vacuum dry or air-dry the solid 


the solid. 
Method of Preparation 2: {nto a suitable crucible, place 
grams of potassium chlorate, followed by 50 grams of oO is 
potassium chloride. Thereafter, briefly shake the crucible t | " ‘ 
the two salts. Then gently and slowly heat the mixture usin O-N= | 
Bunsen burner to about 370 Celsius. Be sure to carefully 
oO OH 


equivalent. Shortly thereafter, a gentle gas evolution of 03 a 
H 


will take place. Keep heating the mixture at about 380 Ce H 

until the evolution of gas ceases. After the evolution of Co 
ceased, immediately remove the heat source, and allow the é 
mixture to cool to room temperature. Then, using a knife O—nN* 
other sharp and hard instrument, fracture and pulverize th “ 


mass in the crucible, and then place this pulverized mass 
suitable beaker, or container. Thereafter, add in 200 mil i 
of water (at room temperature), and then rapidly stir the 
mixture for about 1 hour to dissolve the potassium chlori 
After stirring for 1 hour, filter-off the insoluble potassium 
a perchlorate, and then vacuum dry or air-dry the crystals. 


8. Ammonium Bisulfide 


fms a pulpy, cotton-like mass, white 
aed with a nitrogen content of 10 to 
Be ie ocellulose usually contains 12 to 
Propellant grade nitrocellulose can 
itrogen content. It is soluble in acetone 
er ollulose is highly flammable 
: ae can burn. It is an excellent 
ae ey in military smokeless 
= en mixed with nitroglycerine. 
used in rocket propellants, gun 
compositions—the later when 
ee sodium nitrate, or saltpeter. 
in'many different forms with 


7, Potassium Dichromate 
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varying nitrogen contents, and can be made by nitrating 
wood, wood pulp, cotton, cellulosic waste, newspaper, and 
may different cellulose containing entities—numerous 
modifications and processes for its preparation exist. Pure 
nitrocellulose should be stored wetted with 10% water or 
alcohol for prolonged storage. 

Method of Preparation 1: Place 608 grams of phosphorus 
pentoxide into a suitable flask, and then add 2000 milliliters 
of methylene chloride. Then add 920 grams of 99% nitric 
acid. After which, cool this mixture to -5 Celsius by the 
means of a salt/ice bath. Now, place 1000 milliliters of 
methylene chloride into a suitable beaker, and then add 324 
grams of cotton balls. Then vigorously stir the mixture for 1 
hour and then cool the mixture to -5 Celsius by means ofa 
salt/ice bath. Afterwards, at a moderately fast rate, add the 
cooled methylene chloride/cotton balls mixture to the 99% 
nitric acid mixture while stirring the 99% nitric acid 
mixture. During the addition, the reaction temperature will 
increase to about 25 — 30 Celsius. After the addition, stir the 
reaction mixture for 1 hour and maintain the temperature 
below 30 Celsius. After 1 hour, pour the entire reaction 
mixture into 3000 milliliters of ice-cold water, and stir the 
ice-cold water for 1 hour. After which, filter-off the 
insoluble nitrocellulose mass, wash with four 500-milliliter 
portions of ice cold water, four 150 milliliter portions of 
10% baking soda solution, and then four 500 milliliter 
portions of cold water. Thereafter, vacuum dry or air-dry 
the nitrocellulose. 

Method of Preparation 3: Into a beaker, place 192 grams 
of 60% nitric acid, and then carefully add 274 grams of 
98% sulfuric acid. Thereafter, heat the acid mixture to 
about 50 Celsius. When the temperature reaches about 50 


“allow the cellulosic mass to dry atroom temperature for | reacti i 

el a, Thea pls ie yells mati ee 
into ag g : g 0 a fine particle size. i j ' 

After which, place 2 kilograms of 70% nitric adi eer A OGiedIl fee fl aes ea 
eaker, and then care ully add 1000 grams of 98% sulfuric portions of 10% baking soda solution fe ae eerie 
cid. Then heat gent mixture to 40 Celsius with milliliters of water. Then vacuum dry a ‘rd - aes 
onstant stirring. ereafter, add in portions, the dry Note: The filter cake ma i nae! oo 
ellulosic material obtained earlier over a period of about ere 

Q minutes. After the addition, rapidly stir the reaction 
mixture at 40 Celsius for 2 hours. Thereafter, remove the 
at source, and allow the reaction mixture to cool to room 
mperature. Then add the reaction mixture to 10-liters of 
e, and then stir the mixture for ten minutes. After which, 
ter-off the insoluble product, wash with 500 milliliters of 
old water, then with four 500-milliliter portions of 10% 
g soda solution, and then 1000 milliliters of water. 
er the washing, vacuum dry or air-dry the product. 

|, Lead Tetraoxide 


Method of Preparation 2: Into a beaker, place 200 grams of 
wood pulp (paper making grade), and then add 140 milliliters of 
water. Thereafter, add 200 grams of 15% sodium hydroxide, and 
then heat the mixture for 1 hour at 80 to 100 Celsius. After th 
heating period, remove the heat source, allow the mixture to 
cool to room temperature, and then add 100 milliliters of carbon 
disulfide. Thereafter, stir the resulting gelatinous mass forl -. 
hour, and then filter-off the mass, wash with several hundred 
millimeters of warm water, and then dry by pressing it upon a 
block (to extrude as much of the liquid content as possible, an 
then air-dry the cellulosic material for several days. Thereatte 
place the cellulosic material into a grinding machine, and grind 


13. Diphenylamine 


nitric acid into a beaker, and then slowly add 62 grams of 989 q ie) ie 
sulfuric acid. Afterwards, slowly add 12 grams of water. The \ fh 
heat this acid mixture to 40 Celsius with constant stirring. Th NH 
add in portions, the dry cellulosic material obtained earlier ov Pb Pb ae = 
a period of about 30 minutes. After the addition, rapidly stir t a a | 

Pb “er Le 
ms a bright red, bulky powder. The powder is 
onous, and a strong oxidizer. Lead Tetraoxide is 


reaction mixture at 40 Celsius for | hour. Thereafter. remove thi 
luble in water and alcohol, but soluble in hot acid. The eve @ Helge point oF 9+ Celsiusy andia boiling point of 302 


heat source, and allow the reaction mixture to cool to room 
temperature. Then, add the reaction mixture into 1000 milliliter 
HEL ig o. sas : Celsius. The crystals are insoluble i : 
: is good oxidizer, which looses oxygen when heated alcohol, and other comm I ce eee ee 
Celsius. : on solvents. The solid is prepared by 


of ice water, and then stir for ten minutes. After which, filter-of 
Titanium Dioxide heating a mixture of aniline with aniline hydrochloride. 


Diphenylamine forms crystals wi 
the insoluble product, wash with 500 milliliters of cold wate rystals with a floral odor. The crystals 


then with four 150-milliliter portions of 10% baking soda 
solution, and then 500 milliliters of water. After the washing. 
vacuum dry or air-dry the product. 


Celsius, rapidly add 100 grams of a cellulose mixture, Method of Preparation 4: Into a beaker, place 10 kilograms : 15. Manganese Dioxide 
prepared by mixing 50 grams of cellophane pieces (cut into 98% sulfuric acid, and then place this acid mixture into a ice Diow 0 coma —==0 0 MnO | 
bath and chill to 0 Celsius. Thereafter, slowly add in portion um Dioxide forms a white powder with a high a 


pieces by hand), with 50 grams of ground-up cotton. After 
the addition, stir the acid mixture rapidly for 90 minutes at 
50 Celsius. After heating and stirring for 90 minutes, 
remove the heat source, and cool the reaction mixture to 
room temperature. Then drown the reaction mixture into 


Black powder forming tetragonal crystals. The compound is 
insoluble in water in the usual organic solvents. Manganese 
Dioxide is a strong oxidizing agent, ; 

17. Ammonium Nitrate 


elting point of 1855 Celsius. The powder is insoluble in 
gud most solvents. Titanium Dioxide exists in nature. 
sodium Benzoate 


kilograms of standard cotton at a rate sufficient to keep the 
sulfuric acid at 0 Celsius at all times. During the addition. 
rapidly stir the sulfuric acid. Note: allowing the temperature to 
rise may result in carbonization of the cotton. After the addi 


3000 milliliters of ice water, and then stir the mixture for continue to stir until a pulpy-mass is obtained. When it is, 0 
ten minutes. After which, filter-off the insoluble product, gradually pour in 4 kilograms of 70% nitric acid at a rate \ sot 0 a wee 
wash with 500 milliliters of cold water, four 150-milliliter sufficient to keep the reaction mixtures temperature at oc Na Hal N 


During the nitric acid addition, rapidly stir the reaction mix! 
After the addition of the nitric acid, continue to stir at 0 Cel: 
for 3 hours. After 3 hours, remove the ice bath, and allow th 
reaction mixture to warm to room temperature. Thereafter, Ad 
10 liters of cold water to the reaction mixture, and then stir 
ten minutes. Then filter-off the precipitated mass, wash wit 
500-milliliter portions of cold water, then four 500-millilite! 
portions of 10% baking soda solution, and then with two 50) 
milliliter portions of warm water. Afterwards, vacuum dry 
air-dry the product. . 
Method of Preparation 6: Into a beaker, place 314 grams of 
99% nitric acid, and then 140 grams of 98% sulfuric acid. 
Thereafter, slowly add 64 grams of water. Then heat this . 
nitrating acid mixture to about 40 Celsius with rapid stirrin 
and then add 106 grams of wood cellulose (94% dry bases: 
obtained from alkali lye extraction using a boiling 20% sodiu! 
hydroxide solution upon wood chips). After the addition fa 
stir the acid mixture at 40 Celsius for 1 hour, and then coe 


portions of 10% baking soda solution, followed by 500 
milliliters of water. Then, vacuum dry or air-dry the 
product. Note: The filter cake may contain some impurities. 
Method of Preparation 5: Into a beaker, place 2 kilograms 
of 98% sulfuric acid, and then place this acid mixture into a 
ice bath and chill to 0 Celsius. Thereafter, place 2840 grams 
of newspaper into a separate beaker, and then moisten the 
newspaper by the addition of a small amount of water. 
Note: add just enough water to moisten the paper, but not to 
the point where the newspaper becomes fragile, and easily 
torn. Then, add this moistened newspaper, in portions, to 
the sulfuric acid at such a rate to keep the sulfuric acid at 0 
Celsius at all times. During the addition, rapidly stir the 
sulfuric acid. After the addition, rapidly stir the acid 
mixture at 0 Celsius for about 1 hour. Then, filter-off the 
pulpy cellulose mass, wash with 1000 milliliters of warm 
water, and then dry by pressing the cellulosic mass to 
exclude as much of the liquids as possible. Thereafter, 
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um Benzoate forms a colorless to white crystalline 
eS powder. The crystals are soluble in water, but 

ely insoluble in most solvents. Sodium Benzoate is 

xic and is widely used as a preservative in foodstuffs. 


Ammonium nitrate forms odorless, transparent, hygroscopic 
and deliquescent crystals or white granules. It decomposes at 
210 Celsius into water and nitrous oxide (laughing gas). 
Ammonium nitrate is very soluble in water, and alcohol. It is 
widely available commercially, and is available in a number of 
products including fertilizers and garden products. For use in 
explosives, AN is commonly used admixed with fuel oil, diesel 
fuel, INT, oils, and aluminum for explosives compositions. 
Ammonium nitrate mixed with oils and fuels are commonly 
called prills, and are highly stable mixtures widely used in 
mining and engineering operations. Because ammonium nitrate 
prills are quite stable for long-term storage and they yield no 
noxious fumes upon detonation, they are called “safety 
explosives”. Ammonium nitrate and TNT are commonly used as 
military dynamites, and blasting charges for military 


at 
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engineering purposes. Ammonium nitrate should be stored in 
tightly sealed, amber glass bottles, or non-transparent plastic 
containers in a well-cooled area protected from sunlight. 


— 
— 


Method of Preparation 1: Dissolve 206 grams of 70% nitric 
acid into 600 milliliters of water. Then cool the diluted nitric 
acid solution to 0 Celsius by means of an ice bath while stirring 
continuously. Next, bubble 40 grams of ammonia gas into the 
nitric acid mixture over a period of one hour while stirring and 
maintaining the reaction mixtures temperature at 0 Celsius. Or 
slowly add 136 grams of 28 — 30% ammonia solution, or 400 
grams of a 10% ammonia solution into the diluted nitric acid 
solution while stirring and maintaining the diluted nitric acids 
temperature at 0 Celsius. Upon completion of the ammonia 
addition, recrystallize the ammonium nitrate from the reaction 
mixture, and then vacuum dry or air dry the product. Ifa rotary 
evaporator is available, place the filtered reaction mixture there. 
into, and remove the water under high vacuum. Then, 
recrystallize the ammonium nitrate from methanol (2 grams 
ammonium nitrate dissolves in 16 milliliters methanol), and then 
vacuum dry or air-dry the product. The product will weigh about 
180 to 188 grams and will be of 99% purity. 
Method of Preparation 2: Dissolve 1000 grams ofsodium 
nitrate into 2300 milliliters of water. Then add 740 grams of 28. 
— 30% ammonia solution, or 2000 grams of 10% ammonia 
solution, or pass 200 grams of anhydrous ammonia into the 
nitrate solution while stirring the nitrate solution. Thereafter. 
place this mixture into an ice bath, and chill to 0 Celsius. Then, 
pass 3530 grams of dry carbon dioxide into the reaction mixture 
at a steady rate while stirring the reaction mixture and 
maintaining its temperature at 0 Celsius, or add in pieces, 3000 
grams of dry ice. After the carbon dioxide addition, continue to 
stir the reaction mixture for 30 minutes at 0 Celsius, and then 
filter-off the precipitated sodium bicarbonate. Thereafter, 
recrystallize the ammonium nitrate from the reaction mixture. If 
a rotary evaporator is available, place the filtered reaction 
mixture there into, and remove the water under high vacuum. 
After the recrytsallization process, vacuum dry or air-dry the 
crystals. Then, recrystallize the ammonium nitrate from 
methanol (2 grams ammonium nitrate dissolves in 16 milliliters 
methanol), and then vacuum dry or air-dry the product. 
Recrystallize the ammonium nitrate from methanol is not 
necessary if the ammonium nitrate is to be used in making prill 
If the ammonium nitrate is to be alloyed with sensitive high 
explosives such as picric acid, picric acid salts, styphnic acid, 01 
styphnic acid salts, the ammonium nitrate should be 


18. Calcium Carbonate 


Ca 


ea 
ie: 


} 


_ recrystallized from methanol. 
19. Sodium Nitrate 


ae ae 


Na 


ae 


0 


Calcium Carbonate is a white powder, granules, or solid 
material of various sizes. The product is very common and 
exists as chalk, and other natural materials. The dry solid 
breaks down to lime when heated to high temperatures. | 


. Sodium Nitrate forms colorless to white crystals, granules, or 
powder. The crystals have a melting point of 308 Celsius, but 
they begin to decompose at higher temperatures. The solid 
compound is very soluble in water, slightly in alcohol, but 
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é| | relatively insoluble in most solvents. 


Method of Preparation 1: 
1. Dissolve 130 grams of concentrated nitric acid into 200 
milliliters of water at room temperature. 
2. ete ee in small portions at a time to the nitric acid 
a oes is i of sodium hydroxide, or 133 grams 
3. After the addition, boil the solution to remove water, 


‘132 Celsius, but tend to develop the odor of ammonia at 
room temperature. The solid is soluble in water, and 
alcohol, soluble in acids, but relatively insoluble in most 
common laboratory solvents. 
22. Nitro Starch 


Urea forms a crystalline powder, granules, or solid material 
of tetragonal prisms. The crystals have a melting point of 


acid. 


1) 
I= 


and recover the sodium nitrate. 
21. Lead Nitrate 
=P { i 


N Ph N 
ie See See cee 


Lead nitrate forms colorless to white, translucent crystals. The 
crystals are poisonous so users should wear gloves when 
handling. Lead nitrate is soluble in water, but not very soluble in 
other solvents. It is prepared by dissolving lead oxides into nitric 


Nitro starch forms an orange colored powder, which is 
highly flammable. It has a average nitrogen content of 
(16.5%. It is soluble in a mixture of 95% ethanol and 99% 


_and explodes when mixed with oxidizers and reducing 


but should be stored wet with 10% water of alcohol. 
litro starch is used successfully as a substitute for 


reworks, and blasting compositions when mixed with 
um or potassium nitrate, TINT, RDX, ammonium 
trate, or perchlorates. 


into a beaker, and cool to -5 Celsius by means of an 


arefully adding 890 grams of 98% sulfuric acid into 224 
ams of 99% nitric acid. Then slowly add this nitrating 


Tey aes 
€ 55% nitric acid/cornstarch mixture, and maintain its 


d, remove the ice/salt bath, and then pour the entire 

fon mixture into 1500 milliliters of ice-cold water. 

hen stir the ice-cold water for 30 minutes. After which, 

feet the precipitated product, wash with 1000 
i of 1% ammonia solution, and then with 1500 

ee = erodes ee Riera dry the nitro starch 

n al elsius for 1 j 
cum sa eras hour or until dry, or 


iethyl ether (ratio of 1 to 1). When dry, it is easily ignited 


trocellulose in smokeless gunpowders, rocket propellants, 


ethod of Preparation 1: Place 448 grams of 55% nitric 

e/salt bath. Then Slowly add 21.4 grams of finely divided 
ry cornstarch while stirring and maintaining the 55% nitric 
id at -5 Celsius. Next, prepare a nitrating acid mixture by 


d to the 55% nitric acid/cornstarch mixture while stirring 


mperature at -5 Celsius. After the addition of the nitrating 


ie 
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Modified Black Powder 


Section 1: Black Powder/Modified Black Powder 


er Compositions in this section - 


- Modified Black Powd p 


1. 02-01-001A: Standard “reduced burn rate” time fuse 
mixture: 99.99% black powder, 0.01% oil 


Modified Black Powder 


ood charcoal, 6.24% sugar carbon 


91-001A: Standard “reduced burn rate” time fuse mixture: 

ce 200 grams of regular black powder (of any grain and brand), into a tumbler machine, and then add in 2 grams of caster oil, 
inseed oil, olive oil, corn oil, cotton seed oil, or any lubricating oil, followed by 50 grams of steel balls of 4 to 5 millimeters in 
ster. Thereafter, rotate the mixture using the tumbler machine for 1 hour at nominal speed (about 180 to 200 RPM). After 


2. 02-01-001B: “Reduced burn rate” fuse powder directly 
from potassium nitrate: 72% potassium nitrate, 21% charcog 
6.5% sulfur, and 0.5% oil 


3. 02-01-002A: “Reduced burn rate” fuse powder directly 
from potassium nitrate: 72.8% potassium nitrate, 14.5 % 
charcoal, 9.7% sulfur, and 3% rosin 


4. 02-01-003A: Modified black powder for use in fuse (slow ting for 1 hour, pour in 100 milliliters of distilled water, and continue to tumble the mixture for 1 hour at 180 to 200 RPM. 


burning black powder composition): 74% potassium nitrate, 
12.4% sugar carbon, 10.4% sulfur, 3.1% charcoal, 0.10% 
impurities 


ghly pulverize the mass using either a crucible or clean ball mill. This mixture should then be packed into fuses using the 
rmal techniques for fuse preparation. 7 


5. 02-01-004A: Gasless pyrotechnic composition for use in 
gasless and smokeless time fuse: 71.2% barium chromate, 
16.8% zirconium/nickel alloy, 7.9% potassium perchlorate, 
2.9% ethyl cellulose, 0.99% potassium dichromate, 0.21% 
residue 


te: 55 to 57 seconds per foot. 
esistance: Very good. 
ity: Can be stored for many years. 


6. 02-01-004B: Gasless pyrotechnic composition for usein | 
gasless and smokeless time fuse (modified burn rate): 62.3% 
barium chromate, 21.8% zirconium/nickel alloy, 14.5% 
potassium perchlorate, 1.3% potassium dichromate, 0.10% 


residue - 


7, 02-01-004C: Gasless pyrotechnic composition for use in 
gasless and smokeless time fuse (modified burn rate 2): 
56.1% barium chromate, 27.5% zirconium/nickel alloy, 14.7% 
potassium perchlorate, 1.4% potassium dichromate, 0.30% 
residue 

9. 02-01-006A: Pyrotechnic composition for time fuses: 
37.5% Indian rubber, 25% soft wood charcoal, 12.5% 
potassium chlorate, 12.5% glass, 12.5% carbon disulfide 


11. 02-01-008A: Modified “high reduced burn” black 
powder composition: 62.74% potassium nitrate, 23.52 sulfur, 
11.76% charcoal, 1.96% alpha-napthyl amine, 0.02% mixed 
residual balance 

13. 02-01-009A: Modified black powder composition for use 
in time fuse and delays: 51.36% potassium nitrate, 31.5% 
titanium dioxide, 10.27% charcoal, 6.84% sulfur, 0.03% 
balance 

15. 02-01-009A: “Graphite” black powder composition: 74% 
potassium nitrate, 14% graphite, 12% sulfur 


ye 
8. 02-01-005A: Chlorate slow burning fuse composition: 4] 
Brazilian natural rubber, 27.3% charcoal, 13.6% glass, 13.6% 
potassium chlorate, 4.1% ammonium bisulfide, 0.40% residue 


sive ability: Cannot be detonated under normal conditions. 

ntage: 99.99% black powder, 0.01% oil 

ification: Deflagrating explosive (classified as propellant). 

ime fuse, delay fuses for grenades and other fuses, and in delay elements for a wide variety of munitions. 


10. 02-01-007A: Nitrocellulose containing pyrotechnic 
composition for fuses (gasless): 25% nitrocellulose, 24% 
dibutyl phthalate, 20.5% lead tetraoxide, 16.5% potassium 
nitrate, 13% silicon, 1% diphenylamine 
12. 02-01-008B: Modified “high reduced burn” black 
powder composition: 67.96% potassium nitrate, 29.12% 
charcoal, 2.91% alpha-napthyl amine, 0.01% mixed residua 
balance 
14. 02-01-009B: Modified black powder composition for us 
in time fuse and delays: 52.81% potassium nitrate, 29.57% 
manganese dioxide, 10.56% charcoal, 7.04% sulfur, 0.02% 
balance 
16. 02-01-09B: “Graphite” black powder composition _ 
(modified): 74% potassium nitrate, 14% graphite, 12% saul 


01B: “Reduced burn rate” fuse powder directly from potassium nitrate: 
standard ball mill, place 144 grams of potassium nitrate of 99%+ purity, followed by 13 grams of sulfur of 99% purity 
: by 42 grams of standard charcoal, followed finally by J gram of castor oil, linseed oil, olive oil, corn oil, cotton seed oil, 

bricating oil. Thereafter, add in 50 grams of steel balls of 4 to 5 millimeters in diameter. Thereafter, rotate the mixture using 

li for 1 hour at 100 to 180 RPM. Afterwards, remove the mass, and them spread it out on a shallow pan and allow it to cure 
days. This mixture should then be packed into fuses using the normal techniques for fuse preparation 
potassium nitrate can be replaced with the same gram amount of sodium nitrate, lithium nitrate, o hydr itr 
ity or better (with the exception of ammonium nitrate). a 
ae magnesium, calcium, or metals might have burning rates from 45 to 60 seconds per foot. Ammonium nitrate 
OF De USEd. 
te: 52 to 57 seconds per foot. 
esistance: Very good. 
Can be stored for many years. 
bility (1 to 10): 5 


17. 02-01-010A: Thermally stable modified black powder 
composition: 60% sodium nitrate, 17.8% charcoal, 10% sulfur, 
10% ammonium nitrate, 1.2% calcium carbonate, 1% urea 


\18. 02-01-011A: Reduced chamber pressure modified bl: 
powder suitable for small arms: 44.5% potassium nitrate, 
18.8% potassium perchlorate, 10.8% sodium benzoate, 8.99, 
hard wood charcoal, 5.9% of sulfur, 5.9% dicyandiamide, 3. 
=| dextrin, 0.49% wax, 0.49% graphite, 0.32% residue 


nition (1 to 10): 5 

0. cake: None. 

¢ ability: Cannot be detonated under normal conditions. 

age: 72% nitrate, 21% charcoal, 6.5% sulfur, and 0.5% oil 


19. 02-01-012A: Modified black powder composition 
utilizing cellulose fibers for added stability and energy 
output: 60% potassium nitrate, 20% cellulose, 20% erythorbic 
acid 


on: Deflagrating explosive (classified as propellant). 
fuse, delay fuses for grenades and other fuses, and in delay elements for a wide variety of munitions. 


20. 02-01-012B: Modified black powder composition 
utilizing cellulose fibers for making consumable gun casi 
cartridges: 


“Reduced burn rate” fuse powder directly from i i 
- ot : 
60% potassium nitrate, 20% cellulose, 20% erythorbic acid as Feeds 


21. 02-01-013A: Modified black powder composition 
utilizing coated sodium nitrate: 7/.6% sodium nitrate, I 5.9% 
charcoal, 11.9% sulfur, 0.49% graphite, 0.11% mixed 
impurities 


dard ball mill, place 145.6 grams of powdered potassium nitrate or sodium nitrate, followed by 19.4 grams of powdered 
grams of regular wood charcoal (any quality wood charcoal), and then 6 grams of standard rosin. Then quickly add in 25 
cel balls of 4 to 5 millimeters in diameter. Thereafter, tumble the entire mixture for 1 hour at 180 RPM. Thereafter, remove 
nass, and then lay it onto a shallow pan or tray and allow it to air-dry fully. Thereafter, thoroughly pulverize the mixture 


[ 22. 02-01-014A: Basic modified black powder compositic 
for use in canons: 75% potassium nitrate, 25% gum Arabi 


23. 02-01-015A: Modified black powder composition with 
increased burn rate: 75% potassium nitrate, 15% sodium 
benzoate, 10% sulfur 


ble or clean ball mill. This mixture should then b ked i i j i 
atlas en be packed into fuses using the normal techniques for fuse preparation. 


24. 02-01-016A: Specialty modified black powder | 
composition: 72% lead nitrate, 18% sulfur, 10% nitro Stat 


25. 02-01-017A: Reduced burn black powder composition 
for various uses: 72.8% sodium nitrate, 14.5% charcoal, 9.7% 
sulfur, 3% rosin 


| 26. 02-01-017B: Reduced burn black powder compositio 
for various uses: 72.8% potassium nitrate, 14.5% charcoa 
| 9.7% sulfur, 3% gum Arabic 


on (1 to 10):5 % 
cake: None. 


27. 02-01-018A: Modified “high reduced burn” black 
powder composition: 73.52% potassium nitrate, 16.66% 
charcoal, 7.84% sulfur, 1.96% alpha-napthyl amine, 0.02% 
mixed residual balance 


28. 02-01-019A: Modified “reduced burn” black powde! 
composition: 74% potassium nitrate, 16.5% carbon black, 
9.5% sulfur 


ty: Can only be detonated under severe conditions. 

72.8% nitrate, 14.5% charcoal, 9.7% sulfur, and 3% rosin 

n: Deflagrating explosive (classified as propellant). 

se; delay fuses for grenades and other fuses, and in delay elements for a wide variety of munitions. 


29. 02-01-020A: Modified “reduced burn” black powder 
composition: 74% potassium nitrate, 10.4% sulfur, 9.36% soft 
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odified black powder for use in fuse (slow burning black powder composition): 
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after, remove the entire bulky mass, and spread it out onto a shallow pan, and allow it to dry fully. Once the mass has been dried, 


Modified Black Powder 
‘xplosive ability: Cannot be detonated under normal conditions. 
oestade! 62.3% barium chromate, 21.8% zirconiun/nickel alloy, 14.5% potassium perchlorate, 1.3% potassium dichromate, 
ee i zo] 
9.10% residue - 
Classification: Deflagrating explosive (classified as pyrotechnic composition) 
Use: Used in smokeless and gasless time fuses for multiple uses. 


Modified Black Powder 
Into a suitable blender equipped with plastic stir blade, place 350 milliliters of 95% ethyl alcohol, and then add in 52 grams of flours 
of sulfur, followed by 15.6 grams of standard wood charcoal, and then followed by 62.4 grams of pulverized sugar carbon 
(prepared by thoroughly burning sugar until nothing but the carbon remains, and then pulverizing by hand). Then thoroughly blend the 
mixture on low speed for about 30 minutes. After 30 minutes, throw in 370 grams of potassium nitrate, and then continue blending _ 
the mixture on low speed for about 2 hours to form a good mix. After blending the mixture for 2 hours, filter the mixture using gravity 
or vacuum filtration to collect the insoluble mixture. After the filtration process, place the filtered mass onto a shallow pan, and allow. : ; a dified burn rate 2): 
it to air-dry for several days. After then, place the dried mass into a ball mill, filled with steel shot of 5 millimeters in diameter or so, _g-01-004C: Gasless pyrotechnic composition for use in gasless and smokeless time be be ifie aa Sod 
and then tumble the mixture at 300 RPM for about 1 hour to form a uniform ground mixture. Thereafter, to use the mixture, it should | Into a suitable ball mill, filled with 150 grams of steel shot of 5 mallineters in diameter, P ee bie fds a a ae 
be packed into the desired fuse tube under pressure. _ girconium/nickel alloy (commercially available), and containing 30% zirconium and 70% nic 4 : Rs en oe ea pritceene 
Burn rate: about 66 seconds per foot potassium dichromate, and then tumble the mixture for about 15 to 20 minutes to coat the meta a a aie ae : 
Water resistance: Moderate. Thereafter, remove the dichromate coated zirconium/nickel alloy, and place it into a suitable mixing ow! , blen a eens 
Stability: Can be stored for many years. container, equipped with motorized stirrer utilizing plastic stir blade, and then add in 75 grams of, AL Ee: i ee iy: 
Flammability (1 to 10): 6 285 grams of barium chromate, and then blend the mixture on moderate speed for about 1 hour to oa a : as R ee vennias - 
Ease of ignition (1 to 10): 7 place the pasty mass onto a shallow tray, and allow it to thoroughly air-dry. Once it has, place the drie tee 2 ct) - ee 
Tendency to cake: Less likely then ordinary black powder. mill, filled the usual amount of steel shot of the usual diameter, and then tumble the mixture for yes 5 a es paenal 
Explosive ability: Cannot be detonated under normal conditions. RPM to form a uniform powder. Now, to use the powder, it simply needs to be pressed into fuse bodies or tubes under p g 
Percentage: 74% potassium nitrate, 12.4% sugar carbon, 10.4% sulfur, 3.1% charcoal, 0.10% impurities the normal techniques. 
Classification: Deflagrating explosive (classified as propellant). Burn rate: 20 seconds per inch at 0.20 inch diameter fuse body. 
Use: Used in time fuse, and for delay trains in blasting caps and detonators. Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 4% 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. ices seni 

i ility: Cannot be detonated under normal conditions. 

eerie pba chromate, 27.5% zirconium/nickel alloy, 14.7% potassium perchlorate, 1.4% potassium dichromate, 
0.30% residue . 2s 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used in smokeless and gasless time fuses for multiple uses. 


02-01-004A: Gasless pyrotechnic composition for use in gasless and smokeless time fuse: 

Into a suitable ball mill, filled with 150 grams of steel shot of 5 millimeters in diameter, place 85 grams of finely powdered 
zirconium/nickel alloy (commercially available), and containing 50% zirconium and 50% nickel, and then add in 5 grams of 
potassium dichromate, and then tumble the mixture for about 15 to 20 minutes to coat the metal alloy with the dichromate. Thereafte 
remove the coated zirconium/nickel alloy, and place it into a suitable mixing bowl, blender, or similar container, equipped with 
motorized stirrer utilizing plastic stir blade, and then add in 40 grams of potassium perchlorate, followed by 15 grams of ethyl 
cellulose, and then followed by 360 grams of barium chromate, and then blend the mixture on moderate speed for about 1 hour to 
form a uniform paste. Thereafter, place the pasty mass onto a shallow tray, and allow it to thoroughly air-dry. Once it has, place the 
dried mass into a suitable clean ball mill, filled the usual amount of steel shot of the usual diameter, and then tumble the mixture for 
about 45 minutes to 1 hour at 250 RPM to form a uniform powder. Now, to use the powder, it simply needs to be pressed into fuse 
bodies or tubes under pressure using the normal techniques. 

Burn rate: 6 seconds per inch at 0.2 inch diameter fuse body. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 7 4 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 71.2% barium chromate, 16.8% zirconium/nickel alloy, 7.9% potassium perchlorate, 2.9% ethyl cellulose, 0.99% 
potassium dichromate, 0.21% residue 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in smokeless and gasless time fuses for multiple uses. 


02-01-005A: Chlorate slow burning fuse composition: 
Into a suitable mixing bowl, such a stainless steel wide mouth bowl, place 100 grams of powdered soft wood charcoal, followed by 


, followed by 50 grams of potassium chlorate, followed by 150 grams of natural Brazilian rubber, : 
Bical or hexane, i fie saci blend the mixture using a stainless steel spatula or similar item for about 30 
minutes to form a uniform fluidized pasty mass. After 30 minutes, add in 15 grams of ammonium bisulfide, and then continue to 
blend the mixture until the bulk of the hexane has been evaporated. When most of the hexane has evaporated, and a dough like re 
remains, the fuse mixture is ready to be cured. To cure, simply place the dough-like material onto any shallow pan or seas allow it 
to thoroughly air-dry. Thereafter, place the dried mass into a clean ball mill. filled with 150 grams of stainless Sire Nshict 0 Saw 
millimeters in diameter, and then tumble the mixture for about 1 hour at 150 RPM to form a uniform powdered mixture. Tt sie er, 
the fuse powder is ready to be used. To do so, it needs to be pressed into any desirable fuse casing using high pressure or similar 


means. 
Burn rate: Very slow burn rate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 7% 

Tendency to cake: Less likely then ordinary black hoe 

Explosi ility: t be detonated under normal conditions. 
eereaay ae seria natural rubber, 27.3% charcoal, 13.6% glass, 13.6% potassium chlorate, 4.1% ammonium bisulfide, 
0.40% residue 

Classification: Deflagrating explosive (classified as propellant). 

Use: Used in making time fuses for a variety of applications. 


02-01-004B: Gasless pyrotechnic composition for use in gasless and smokeless time fuse (modified burn rate): 

Into a suitable ball mill, filled with 150 grams of steel shot of 5 millimeters in diameter, place 105 grams of finely powdered 
zirconium/nickel alloy (commercially available), and containing 30% zirconium and 70% nickel, and then add in 6.5 grams of 
potassium dichromate, and then tumble the mixture for about 15 to 20 minutes to coat the metal alloy powder with the dichromate. 
Thereafter, remove the dichromate coated zirconium/nickel alloy, and place it into a suitable mixing bowl, blender, or similar 
container, equipped with motorized stirrer utilizing plastic stir blade, and then add in 70 grams of potassium perchlorate, followed by 
300 grams of barium chromate, and then blend the mixture on moderate speed for about 1 hour to form a uniform paste. Thereafter, 
place the pasty mass onto a shallow tray, and allow it to thoroughly air-dry. Once it has, place the dried mass into a suitable clean ball 
mill, filled the usual amount of steel shot of the usual diameter, and then tumble the mixture for about 45 minutes to 1 hour at 250 
RPM to form a uniform powder. Now, to use the powder, it simply needs to be pressed into fuse bodies or tubes under pressure using | 
the normal techniques. 
Burn rate: 12 seconds per inch at 0.20 inch diameter fuse body. 
Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4% 

Ease of ignition (1 to 10): 74 

Tendency to cake: None. 
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02-01-006A: Pyrotechnic composition for time fuses: 
Into a SRE bowl, equipped with motorized stirrer, place 100 grams of powdered soft wood charcoal, followed by 50 grams 


of glass powder, followed by 50 grams of potassium chlorate, followed by 150 grams of Indian rubber, followed by 175 milliliters 
of hexane, and then thoroughly blend the mixture until the bulk of the hexane evaporates. Thereafter, add in 50 grams of carbon 
disulfide, and then continue to blend the mixture until a tough, waxy paste remains. When a pasty-like mass remains, the fuse mixture 
is teady to be used. To use, simply press the paste into any desirably fuse casing using high pressure or similar means. 

Burn rate: Very slow burn rate. 

Water resistance: Very good. 


Modified Black Powder 

tage: 67.96% potassium nitrate, 29.1 2% charcoal, 2.91% alpha-napthyl amine, 0.01% mixed residual balance 
sification: Deflagrating explosive (classified as propellant). 

be used in time fuse or as a delay element for multiple purposes. 


Modified Black Powder 
Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: Less likely then ordinary black powder. 

Explosive ability: Cannot be detonated under normal conditions. 
Percentage: 37.5% Indian rubber, 25% soft wood charcoal, 12.5% potassium chlorate, 12.5% glass, 12.5% carbon disulfide 
Classification: Deflagrating explosive (classified as propellant) 

Use: Used in making short time fuses for detonators and other delay elements. 


099A: Modified black powder composition for use in time fuse and delays: 

uuitable ball mill, or vertical mixer, containing 250 grams of lead shot, place 375 grams of potassium nitrate, followed by 75 
of soft wood charcoal, and then followed by 50 grams of flours of sulfur. Thereafter, add in 125 milliliters of 95% ethyl 

_ and then tumble the combined mixture at 300 RPM for about | hour. Thereafter, add in 230 grams of titanium dioxide, and 
tinue to tumble the mixture at 300 RPM for about 1 hour. After the 1 hour tumbling process, the mixture is ready for use. To 
02-01-007A: Nitrocellulose containing pyrotechnic composition for fuses (gasless): aterial should be pressed into any desirable time fuse cord, tube, ect., and then cure in an oven at ordinary temperatures in 
Into a ball mill, filled with 500 grams of light steel shot, place 410 grams of lead tetraoxide, followed by 330 grams of potassium manner. 

nitrate, followed by 260 grams of finely divided silicon, followed by 500 grams of nitrocellulose of average nitrogen content, e: 170 seconds per yard on average. 

followed by 480 grams of dibutyl phthalate, and finally followed by 20 grams of diphenylamine. Thereafter, tumble the mixture sistance: Average. 

350 RPM for about 3 hours at room temperature. Thereafter, place the mixture into a beaker or any similar container, and then heq : Gan be stored for many years. 

mixture at 100 Celsius for about 8 hours. Thereafter, blend the mixture at 100 Celsius for about 5 minutes. Thereafter, the mixture ability (1 to 10): 6+ 

ready for extruding. To do so, the mixture should be extruded through time fuse of any desired diameter, or the mixture can be pre snition (1 to 10): 6+ 

into pellets or rods for use in mechanical fuses of the usual operation. o cake: Very low. 

Burn rate: Slow. e ability: None. 

Water resistance: Very good. ge: 51.36% potassium nitrate, 31.5% titanium dioxide, 10.27% charcoal, 6.84% sulfur, 0.03% balance 

Stability: Can be stored for many years. tion: Deflagrating explosive (classified as propellant). 

Flammability (1 to 10): Typical d in time fuse cord, and as a delay element for explosive munitions. 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 25% nitrocellulose, 24% dibutyl phthalate, 20.5% lead tetraoxide, 16.5% potassium nitrate, 13% silicon, 1% 
diphenylamine, 

Classification: Deflagrating explosive (classified as propellant). 

Use: used for making times fuses, and for use in mechanical fuses. 


9B: Modified black powder composition for use in time fuse and delays: 

evious example, into a suitable bail mill, or vertical mixer, containing 300 grams of Teflon coated steel shot, place 375 
ssium nitrate, followed by 75 grams of soft wood charcoal, and then followed by 50 grams of flours of sulfur. 

add in 125 milliliters of 95% ethyl alcohol, and then tumble the combined mixture at 300 RPM for about 1 hour. 

add in 210 grams of manganese dioxide, and then continue to tumble the mixture at 300 RPM for about 1 hour. After the 
line process, the mixture is ready for use. To do so, the material should be pressed into any desirable time fuse cord, tube, 
n cured in an oven at ordinary temperatures in the usual manner. 

02-01-008A: Modified “high reduced burn” black powder composition: seconds per yard on average. 
Into a suitable ball mill, or vertical mixer, filled with 250 grams of steel shot, preferably Teflon coated, place 10 grams of alpha tance: Average. 

napthyl amine, followed by 320 grams of potassium nitrate, followed by 60 grams of alder wood charcoal (pre-pulverized), an be stored for many years. 
then followed by 120 grams of flours of sulfur. Thereafter, add in 50 milliliters of acetone, and then followed by 75 milliliters o: jility (1 to 10): 6+ 

warm water, and then tumble the mixture at 250 RPM for about 90 minutes. Thereafter, the mixture is ready for use. To do so, th ition (1 to 10): 6+ 

mixture needs to be extruded into time fuse cord, or pressed into tablets, pellets, or rods. The composition needs to be dried in th o cake: Very low. 

usual manner thereafter. 

Burn rate: 400 seconds per yard. 
Water resistance: Moderate. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 


2.81% potassium nitrate, 29.57% manganese dioxide, 10.56% charcoal, 7.04% sulfur, 0.02% balance 
on: Deflagrating explosive (classified as propellant). 
ime fuse cord, and as a delay element for explosive munitions. 


raphite” black powder composition: 

le iron, tin, steel, or bronze pot, place 2 liters of water followed by 756 grams of potassium nitrate, and the boil the 
Explosive ability: None. wood fire, or steam bath. When the water begins to boil, gently stir in 150 grams of finely divided graphite, followed 
Percentage: 62.74% potassium nitrate, 23.52 sulfur, 11.76% charcoal, 1.96% alpha-napthyl amine, 0.02% mixed residual ba flours of sulfur, and then continue to boil the mixture. Note: the mixture should be continuously stirred using a wood 
Classification: Deflagrating explosive (classified as propellant). ugh out the boiling process. Continue to boil the mixture until about 98% of the water has been evaporated, and only a 
Use: Can be used in time fuse or as a delay element for multiple purposes. 3s exists. When this point is achieved, remove the pot from the heat source, and allow its contents to cool to room 

ote: during this cool down period, continuously stir the pasty mixture with a wooden spatula. Once the mixture has 

n temperature, lay out the mixture out on a shallow pan and allow it to thoroughly dry. Once the mass is dry, it can then 
into different grain sizes that can be separated using desired sieves or screens. 

epends on grain size (granules 1 to 12 millimeters are suitable for firearms, mortars, and cannons, and fine powder can 
agent). 


02-01-008B: Modified “high reduced burn” black powder composition: 
Into a suitable ball mill, or vertical mixer, filled with 150 grams of lead shot, place 15 grams of alpha-napthyl amine, followed | 
350 grams of potassium nitrate, and then followed by 150 grams of alder wood charcoal (pre-pulverized). Thereafter, add in 50 
milliliters of acetone, and then followed by 75 milliliters of warm water, and then tumble the mixture at 250 RPM for about 90 - 


minutes. Thereafter, the mixture is ready for use. To do so, the mixture needs to be extruded into time fuse cord, or pressed into Moderate. 

tablets, pellets, or rods. The composition needs to be dried in the usual manner thereafter. be stored for many years. 
Burn rate: 300 seconds per yard. fo 10): 9 

Water resistance: Moderate. to 10): 9 


ay cake on prolonged exposure to moisture. 
uty: Cannot be detonated under normal conditions. 
© potassium nitrate, 14% graphite, 12% sulfur 
Deflagrating explosive (classified as propellant). 
Se in firearms, mortars, cannons, and in blasting agents. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 

Explosive ability: None. 
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os Modified Black Powder 
sus until completely dry. To use the grains, simply place them (loosely) into any desirable shell casing, or they can be used 
ectly in “black powder” muzzle loaded weapons. 
rate: Rapid. 
amber pressure: 7800 psi at 80 grains 
ater resistance: Moderate. 
jlity: Can be stored for many years. 
mmiability (1 to 10): 8 
Ease of ignition (1 to 10): 8% 


02-01-009B: “Graphite” black powder composition (modified): 
Into a suitable ball mill containing 300 grams of steel shot of 5 millimeters in diameter, followed by 750 grams of potassium nitrate, 
followed by 150 grams of finely divided graphite, followed by 120 grams of flours of sulfur, and then followed by 75 milliliters of 
95% ethyl alcohol. or 75 milliliters of denatured alcohol, and then tumble the mixture at 500 RPM for about 2 hours. After 2 hours, 
remove the mixture, and place it onto a shallow pan and allow it to thoroughly air-dry. When the mass is completely dry, pulverize th 
mass and then separate the different grain sizes using the usual sieve sizes or screens. If desired, you can place the dry mass into a bali 
mill filled with clean steel shot of 10 millimeters in diameter and tumble the mixture for 2 hours at 250 RPM to form a uniform fineh 
divided powder. 

Burn rate: Depends on grain size (well suitable for fire crackers and other “pop” fireworks). 
Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: Less likely then ordinary black powder. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 74% potassium nitrate, 14% graphite, 12% sulfur 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in fireworks. 


plosive ability: None. ; 
reentage: 44.5% potassium nitrate, 18.8% potassium perchlorate, 10.8% sodium benzoate, 8.9% hard wood charcoal, 5.9% of 


fur, 5.9% dicyandiamide, 3.9% dextrin, 0.49% wax, 0.49% graphite, 0.32% residue 


sification: Deflagrating explosive (classified as propellant). 
- Can be used in small arms weapons mainly for pistols and shotguns, and also in grenade launchers. 


1-012A: Modified black powder composition utilizing cellulose fibers for added stability and energy output: 

0: uitable mixing bowl, blender or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 300 grams of 
assium nitrate, followed by 200 grams of cellulosic fibers commercially available and designated as KS1016, available from the 

+5 River Corporation, and then add in 175 to 200 milliliters of cold water, and then blend the mixture to form a slurry or paste. 
eafter, into a separate mixing bowl, beaker, or equivalent, place 300 grams of potassium nitrate, followed by 200 grams of 

bic acid, and then add in 2400 milliliters of warm water, and then stir the mixture manually to form a clear solution. Note: if all 
ds fail to dissolve, add in some more water until they do. Thereafter, pour this clear solution into the mixing bowl containing 
otassium nitrate/cellulose mixture, and then blend the mixture on high for about 1 hour. After 1 hour, pour the entire mixture onto 
alow pan, and then allow it to thoroughly air-dry for several days or so. Once a dry material is obtained, place the dried mass into 
ixing bowl or equivalent, and then add in 500 milliliters of acetone, and then blend the mixture until most of the acetone 

s, and a pasty-like mass is obtained. Now, like in previous granulation processes, the size of the granules is dependant on 

ng you continue to blend the mixture once the original bulky paste has formed, and the speed at which your blending takes 

The longer you continue to blend the mixture, the more solvent evaporates. The more solvent that evaporates, the smaller the 

s will be when blending on high speed. The least amount of solvent that evaporates, after the original formation of the paste, 
the granules will be when blending on low speed. Moderate sized granules can be formed by continuing to blend the 

after the original formation of the paste, on low speed until the mixture is near dryness. Either way, once your desired 

have formed, stop the blending operation, and then allow the granules to cure in an oven at 50 to 60 Celsius until completely 
Ease of ignition (1 to 10): 9 e the grains, simply place them (loosely) into any desirable shell casing, or they can be used directly in “black powder” 
Tendency to cake: Less likely then ordinary black powder. oaded weapons. 

Explosive ability: Cannot be detonated under normal conditions. 2: Rapid. 

Percentage: 60% sodium nitrate, 17.8% charcoal, 10% sulfur, 10% ammonium nitrate, 1.2% calcium carbonate, 1% urea r process: Average. 

Classification: Deflagrating explosive (classified as propellant). esistance: Moderate. 

Use: Can be used in fireworks. : Can be stored for many years. 

bility (1 to 10): 9 

02-01-011A: Reduced chamber pressure modified black powder suitable for small arms: ignition (1 to 10): 8+ 

Into a standard ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters of diameter, place 225 gram of potass ‘0 cake: None. 

nitrate, followed by 45 grams of finely divided hard wood charcoal, followed by 30 grams of flours of sulfur, followed by 95 gra ive ability: None. 

of potassium perchlorate, followed by 55 grams of sodium benzoate, followed by 30 grams of dicyandiamide, and then followed e: 60% potassium nitrate, 20% cellulose, 20% erythorbic acid 

20 grams of dextrin. Thereafter, tumble the mixture at 150 RPM for about 30 minutes. After 30 minutes, slowly add in, in the fo Deflagrating explosive (classified as propellant). 

a spray, 60 milliliters of water while continuing to tumble the mixture at 150 RPM. Once all the water has been added, throw in abe € used in small arms weapons of the usual type. 

2.5 grams of standard wax, followed by 2.5 grams of finely divided graphite, and then continue to tumble the mixture at 150 RPM 
for about 1 hour at room temperature. After 1 hour, the mixture is ready. To use, it should be removed from the ball mill, and pla 
onto a shallow tray and allowed to air-dry for several days. Thereafter, the dried mass should be screened through any desirable 
screen to form various grain sizes; however, a more convenient method of forming granules is to utilize the solvent evaporation _ 
technique. To do so, place the entire dried mass into any suitable mixing drum or blender, equipped with motorized stirrer equipped 
with plastic stir blade, and then add 250 milliliters of 95% alcohol, and then blend the mixture on moderate speed until the alcoho. 
evaporated to the point where only a wet tacky paste remains. Now, once the paste has formed, continue mixing until the pasty m 
begins to dry and form into tiny balls or granules—this granulation technique will proceed as the solvent evaporates to near dryn¢ 
The size of the granules is dependant on how long you continue to blend the mixture once the original bulky paste has formed, an 
speed at which your blending takes place. The longer you continue to blend the mixture, the more solvent evaporates. The more 
solvent that evaporates, the smaller the granules will be when blending on high speed. The least amount of solvent that evaporate: 
after the original formation of the paste, the larger the granules will be when blending on low speed. Moderate sized granules cat 
formed by continuing to blend the mixture, after the original formation of the paste, on low speed until the mixture is near drynes 
Either way, once your desired granules have formed, stop the blending operation, and then allow the granules to cure in an oven 4 


02-01-010A: Thermally stable modified black powder composition: 
Into a suitable ball mill containing 175 grams of Teflon coated steel shot of 5 millimeters in diameter, followed by 300 grams of 
sodium nitrate, followed by 50 grams of flours of sulfur, followed by 50 grams of ammonium nitrate, followed by 89 grams of 
regular charcoal, followed by 6 grams of calcium carbonate, and then followed by 5 grams of urea. Thereafter, throw in 75 
milliliters of hexane, and then rotate the mixture at 250 RPM for about 2 hours at room temperature. After 2 hours, remove the 
mixture, and place it onto a shallow pan and allow it to thoroughly air-dry. When the mass is completely dry, place the dry mass in 
ball mill filled with clean steel shot of 10 millimeters in diameter and tumble the mixture for 2 hours at 250 RPM to form a uniform 
finely divided powder. 

Burn rate: Depends on grain size. 
Water resistance: Moderate. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 


Modified black powder composition utilizing cellulose fibers for making consumable gun case cartridges: 

mixing bowl, blender or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 300 grams of 

rate, followed by 200 grams of cellulosic fibers commercially available and designated as KS1016, available from the 

Corporation, and then add in 175 to 200 milliliters of cold water, and then blend the mixture to form a slurry or paste. 

tO a separate mixing bowl, beaker, or equivalent, place 300 grams of potassium nitrate, followed by 200 grams of 

icid, and then add in 2400 milliliters of warm water, and then stir the mixture manually to form a clear solution. Note: if all 

issolve, add in some more water until they do. Thereafter, pour this clear solution into the mixing bowl containing 

1 nitrate/cellulose mixture, and then blend the mixture on high for about 1 hour. After 1 hour, pour the entire mixture onto 

d then allow it to thoroughly air-dry for several days or so. Once a dry material is obtained, it needs to be pressed 

Sun cartridge molds under a pressure of 10,000 to 14,000 psi. Note: a heated mold, heated between 40 and 60 

ired to aid in flow compaction during the pressing process. Once the gun cartridges are formed, they can be filled with 
ropellant powder or granules, fitted with suitable and proper gun primer, and then capped with bullet or projectile. 

ullet or projectile bodies can be secured to the gun cartridge by using any average acetone based rubber cement 

inder (modelers cement), followed by drying. Thereby the munition is ready for firing. 
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Modified Black Powder Modified Black Powder 
Burn rate: Rapid. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 '% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 60% potassium nitrate, 20% cellulose, 20% erythorbic acid 
Classification: Deflagrating explosive (classified as propellant). 

Use: Used in forming metal-less, totally consumable gun cartridge cases thereby decreasing weight of overall ammunition without 
sacrificing force. 


stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to ar 
i ility: None. 
ae at potassium nitrate, 15% sodium benzoate, 10% sulfur 
Pimaification: Deflagrating explosive (classified as propellant). bs ee 
Use: Can be used in handguns in general and mainly in .44, and .45 caliber s 


: i dified black powder composition: 
Te alcail filled sit 250 ne of lead shot, place 360 grams of lead nitrate, followed by 90 grams of flours of 
Into a 4 = 


‘ 5 ut 2 hours. 

ium chlorate, and then followed by 50 grams of nitro starch. Thereafter, tumble the mound ks : 20 Paeuee After the 2- 
potassturn he 2-h ixing process, spray into the ball mill, in small portions at a time, 50 milliliters of butyl acetate. hine 
Ne ‘i ae ane is ready for extrusion. To do so, the material should be pressed through any desired aie cet ae ds 
LOL a ne hike strands of 2 to 3 millimeters in diameter by 150 to 300 millimeters in length. Thereafter. the siemeneaarag 
panei i iene of 1.5 to 3 millimeters. Finally, the grains should be cured in an oven at normal temperature. The pei ae 
a eee be poured into shell casings for use in standard ammunition, or can be placed into baggies for use in canons 
erains ~ 


If desired, the final material can be thoroughly dried, and then pulverized in a separate mill to form a fine powder. 


Burn rate: Average. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Be cikeace: 72% lead nitrate, 18% sulfur, 10% nitro cal ‘ 
ification: ing explosi ified as propellant). 

Classification: Deflagrating explosive (classi ie 

Use: Can be used in specialty sporting ammunition such as handguns and shotguns. 


02-01-013A: Modified black powder composition utilizing coated sodium nitrate: 


Into a suitable empty ball mill, place 360 grams of dry sodium nitrate, and then add in 2.5 grams of powdered graphite, and then 
tumble the mixture for about 12 hours. Note: sealing the ball meal to protect it from moisture is recommended. After 12 hours, the 
sodium nitrate will be properly coated. Now, add in 60 grams of finely powdered sulfur, followed by 80 grams of standard soft wood. 
charcoal, and then add in 150 grams of Teflon coated steel shot of 5 millimeters in diameter, and then tumble the mixture at 50 RPM _ 
for about 12 hours. After 12 hours, the powder is ready for loading. To do so, it simply needs to be poured into any desirable black 


powder riffle, cannon, ect, utilizing the normal techniques, or it can be loaded into shell casings, and then tapped with a bullet, 

utilizing the normal techniques. 

Burn rate: Average. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 71.6% sodium nitrate, 15.9% charcoal, 11.9% sulfur, 0.49% graphite, 0.11% mixed impurities 

Classification: Deflagrating explosive (classified as propellant) mt : : 

Use: Can be used in black powder riffles and cannons of the usual diameter. 02-01-017A: Reduced burn bac Bee eae eee as steel shot, place 364 grams of pre-dried sodium 
i mill, or vertical mixer, g é ; n 

oe acs 48.5 grams of flours of sulfur, followed by 72.5 dos of. crusades ee Resale ween eer 

plow ara ee facil ‘ pate mixer should be kept closed to prevent evaporation of 

acres eo are ae ready for use. To do so, the mixture can be extruded through any desired die cast ee - 

Fi ena ae ee any desired method, pressed into time fuse, tablets, pellets, or formed into any desired means if desired. 

ee hone enue be cured in an oven at normal temperature or dried under vacuum to recover the solvent. 


02-01-014A: Basic modified black powder composition for use in canons: 
Into a suitable beaker of similar container, place 544 grams of gum Arabic, and then add in 1080 milliliters of water, and then stir the 
entire mixture for about 10 minutes to dissolve the gum Arabic. Thereafter, prepare a second solution by placing into another suitable | 
sized beaker or similar container, 136 grams of potassium nitrate, followed by 2700 milliliters of warm water, and then stir the 
mixture to dissolve all the nitrate. Thereafter, mix both solutions, and stir the combined mixture for about 30 minutes. Thereafter, 
slowly add in, drop wise, over a period of about 30 to 40 minutes, 550 milliliters of 95% ethyl alcohol, while stirring the gum 
Arabic/nitrate mixture. After the addition of the alcohol, stir the mixture for about 30 minutes, and then filter-off the precipitated mass, 
and then press it or extrude it from any desirable extruding machine in the usual manner. If desired, the filtered-off mass can be 
pressed directly into cakes, or molds of various sizes for forming single solid propellant cakes that can be loaded directly into any 
desirable cannon. Note: the excess gum Arabic and alcohol mixture can be recycled by distilling-off the alcohol, and then allowing the 
remaining solution to evaporate to recover the gum Arabic. 

Burn rate: Average. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% potassium nitrate, 25% gum Arabic 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in black powder cannons. Not suitable for use in riffles. 


Burn rate: Average. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 7 to 8 

Tendency to cake: None. 

Explosive ability: None. ; 

Percentage: 72.8% sodium nitrate, 14.5% charcoal, 9. ea 3% rosin 

Classification: Deflagrating explosive (classified as prope ant ‘ 

Use: Can be used in fireworks, for small arms ammunition, time fuse, or another desired means. 


“U1- : black powder composition for various uses: Bas 
ta : Sian etal peer oe filled with 200 grams of Teflon coated steel shot, place 364 grams of pre-dried potassium 


- j and then 
nitrate, followed by 48.5 grams of flours of sulfur, followed by 72.5 grams of hard aes ee Sieted fe alanine at 300 
followed by 15 grams of gum Arabic. Thereafter, add in 100 milliliters of 95 % ethyl alcohol, an Se dent desis oe 
RPM for about 1 hour. Thereafter, the mixture is ready for use. To do so, the mixture can be ee . a aes any desired means if 
machine, formed into grains using any desired method, pressed into time fuse, tablets, pellets, or form 
desired. In any case, the mixture should be cured in an oven at normal temperature. 
Burn rate: Average. 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7+ 
Ease of ignition (1 to 10): 7 to 8 


02-01-015A: Modified black powder composition with increased burn rate: 

Into a mortar or pestle, place 750 grams of potassium nitrate, followed by 150 grams of sodium benzoate, followed by 100 grams of 
flours of sulfur, and then gently blend the mixture with the pestle for about | hour or less to form a uniform powder. Thereafter, the 
mixture should be ball milled in a suitable ball mill, minus the steel shot at 150 RPM for about 30 minutes. Thereafter, the mixture is 


ready for use. To use, the mixture simply needs to be loaded into any desirable shell casing in the usual manner. 
Burn rate: Average. 


Water resistance: Moderate. 
30 


Modified Black Powder 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 72.8% potassium nitrate, 14.5% charcoal, 9.7% sulfur, 3% gui Arabic 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in fireworks, for small arms ammunition, time fuse. or any other desired means. 


02-01-018A: Modified “high reduced burn” black powder composition: 

Into a suitable ball mill, or vertical mixer, filled with 200 grams of Teflon coated steel shot, place 10 grams of alpha-napthyl amine, 
followed by 375 grams of potassium nitrate, followed by 85 grams of alder wood charcoal (pre-pulverized), and then followed by 4 
grams of flours of sulfur. Thereafter, add in 100 milliliters of 95% ethyl alcohol, and then tumble the mixture at 300 RPM for about 
hour. Thereafter, the mixture is ready for use. To do so, the mixture can be extruded through any desired die cast machine, formed int 
grains using any desired method, pressed into time fuse, tablets, pellets, or formed into any desired means if desired. In any case, the 
mixture should be cured in an oven at normal temperature. 

Burn rate: Unknown. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 73.52% potassium nitrate, 16.66% charcoal, 7.84% sulfur, 1.96% alpha-napthyl amine, 0.02% mixed residual balance 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in fireworks, for small arms ammunition, time fuse, or any other desired means. 


02-01-019A: Modified “reduced burn” black powder composition: 

Into a suitable ball mill, or vertical mixer, filled with 200 grams of steel shot, place 370 grams of potassium nitrate, followed by 47.5 
grams of flours of sulfur, and then followed by 82.5 grams of carbon black. Thereafter, add in 175 milliliters of 95% ethyl alcohol, 
and then tumble the mixture at 500 RPM for about 1 hour. Thereafter, the mixture is ready for use. To do so, the mixture can be 
extruded through any desired die cast machine, formed into grains using any desired method, pressed into time fuse, tablets, pellets, or 
formed into any desired means if desired. In any case, the mixture should be cured in an oven at normal temperature. 
Burn rate: 40+ seconds per yard on average. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 74% potassium nitrate, 16.5% carbon black, 9.5% sulfur 

Classification: Deflagrating explosive (classified as propellant) 

Use: Can be used in fireworks, for small arms ammunition, time fuse, or any other desired means. 


02-01-020A: Modified “reduced burn” black powder composition: 

Into a suitable ball mill, or vertical mixer, filled with 350 grams of Teflon coated steel shot, place 370 grams of potassium nitrate, 
followed by 52 grams of flours of sulfur, followed by 46.8 grams of soft wood charcoal, and then followed by 31.2 grams of finely 
ground “sugar” carbon. Thereafter, add in 150 milliliters of 95% ethyl alcohol, and then tumble the mixture at 300 RPM for about 1 


3: 
15. Manganese Dioxide (see Modified Black Powder) 
17. Ammonium Nitrate (see Modified Black Powder) 
19. Sodium Nitrate (see Modified Black Powder) 


Chemicals used in this section (binders are not included) 


3. High Performance 
Rocket Propellants 


Section 1: Ammonium Perchlorate Rocket Propellants 


1. Potassium nitrate (see Black Powder) 


2. Sulfur (see Black Powder) 


3, Charcoal (see Black Powder) 


4, Sugar Carbon (see Modified Black Powder) 


5. Barium Chromate (see Modified Black Powder) 


6. Potassium Perchlorate (see Modified Black Powder) 


7, Potassium Dichromate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 


9, Potassium chlorate (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


14. Titanium Dioxide (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) [ 


16. Sodium Benzoate (see Modified Black Powder) 


18. Calcium Carbonate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 


22. Nitro Starch (see Modified Black Powder) 


71. Lead Nitrate (see Modified Black Powder) 
23. Ammonium Perchlorate 24. Aluminum powder 
ie - 
jf 
Sg : A====Al 


Ammonium perchlorate forms colorless orthorhombic 
crystals or white powder. The crystals decompose when 
heated into oxygen and ammonium chloride. The crystals 
are very soluble in water. Ammonium perchlorate has 
limited use in explosive compositions, but its use im 
propellants is overwhelming. Ammonium perchlorate is 
heavily used in solid rocket propellants when mixed with 
aluminum or other metals or reducing agents and a polymer 
binder. The salt is a strong oxidizer, and should be kept 
away from combustible materials and sources of possible 
ignition. Note: A disastrous explosion in the Nevada desert 


hour. Thereafter, the mixture is ready for use. To do so, the mixture can be extruded through any desired die cast machine, formed into 
grains using any desired method, pressed into time fuse, tablets, pellets, or formed into any desired means if desired. In any case, the 
mixture should be cured in an oven at normal temperature. 

Burn rate: 35 seconds per yard on average. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 74% potassium nitrate, 10.4% sulfur, 9.36% soft wood charcoal, 6.24% sugar carbon 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in fireworks, for small arms ammunition, time fuse, or any other desired means. 
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in the late 1980’s was a result of poor containment and 
storage of ammonium perchlorate crystals. As expected, 
mixtures of APC and any combustible agent ignite rapidly 
and violently. Store ammonium perchlorate in tightly sealed 
bottles in a cool place, and away from sunlight. 


Aluminum powder is a tin-white substance with a somewhat 
bluish tint. The-powder is stable in dry air, but easily ignites 
upon ignition. The powder will easily oxidize when heating in 
air. 


Method of Preparation 1: Dissolve 470 grams of sodium 
perchlorate into 1000 milliliters water. Then quickly add 
320 grams of a 28 - 30% ammonia solution, or 900 grams 
of 10% ammonia solution, or pass 96 grams of anhydrous 
ammonia gas into the perchlorate solution while stirring the 
sodium perchlorate solution. Afterwards, Cool the mixture 
to 0 Celsius by means of an ice bath. Then bubble 1300 
grams of dry carbon dioxide gas into the mixture over a 


several hour period while keeping the reaction temperature 
at 0 Celsius and stirring, or add in pieces, 1000 grams of 


| 


dry ice. During the carbon dioxide gas addition, sodium 
bicarbonate will slowly precipitate (if dry ice is used, 
precipitation of the sodium bicarbonate will be more rapid). 
After all the carbon dioxide has been added, continue to stir 
the reaction mixture for 90 minutes at 0 Celsius, and then 
filter the reaction mixture to remove the insoluble sodium 
bicarbonate. After filtration, recrystallize the ammonium 
perchlorate from the filtered mixture at 100 Celsius. Note: 
during the recrystallization process, do not over 
recrystallize. This means when most of the ammonium 
perchlorate has been collected by filtration, do not boil-off 
all the remaining water to the point where dry solid 
remains. Dry ammonium perchlorate may decompose if 
heated above 70 Celsius. If boiling the mixture at 100 
Celsius during the recrystallization process causes some 
decomposition of the ammonium perchlorate, place the 
filtered reaction mixture into a shallow pan, and heat the 
pan at 50 Celsius while blowing air over the surface of the 
liquid. Do this until dry solid remains (a small portable 
cooling fan can be used). Note: If a rotary evaporator is 
available, place the filtered reaction mixture there into, and 
then remove the water under high vacuum until dry solid 
remains. 


25. Magnesium Sulfide 


ele | 26. Copper Chromite 
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Magnesium sulfide forms reddish-brown crystals. “| 


Forms grayish to black tetragonal crystals. The crystals are 
insoluble in water and the usual solvents, Upon heating to high 
temperatures, the crystals decompose into chromium dioxide 
and chromium trioxide. 


an oven at 80 Celsius for about 1 hour, or until dry. 


[27. Nitroguanidine 7] | 28. Ammonium Sulfate : 
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which begin to decompose when heated to 225 Celsius— 
evolving ammonia. The crystals are insoluble in water and 
alcohol, but soluble in concentrated acids, from where the 
corresponding acid salt is precipitated by pouring into cold 
water—the nitrate and perchlorate salts are quite common 
and are used n fireworks, and a variety of pyrotechnic 
compositions. Nitroguanidine usually occurs as the alpha 
form, but the beta form can be prepared by treating 
guanidine sulfate with 90% nitric acid. The beta form is 
converted back to the alpha form by treatment with sulfuric 
acid, from which the sulfate salt is precipitated by pouring 
into cold water—the fee base (nitroguanidine) is then 
liberated by treating the sulfate with sodium carbonate. The 


freebase is slowly decomposed in alkali solutions. 


Nitroguanidine forms white or colorless needles, or prisms, | Forms odorless crystalline powder, granules, or masses. The salt 


decomposes when heated to 280 Celsius. The salt is soluble in 
water, but insoluble in the usual organic solvents. It can be made 
by dissolving ammonia into dilute sulfuric acid. 
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Nitroguanidine is used primarily im the perpetration of other 
explosives, but it can be used in explosive compositions 
when alloyed with TNT, RDX, HIMX, or other secondary 
explosives. Nitroguanidine requires a significant detonator 
or booster for initiation. Nitroguanidine is also widely used 
in rocket propellants, and gun propellants. 


ls, 
Method of Preparation 1: Place 900 grams of 98% 
sulfuric acid into a flask, and cool to 0 Celsius by means of 
an ice bath. When the temperature reaches 0 Celsius, slowly 
add 120 grams of guanidine in small portions while keeping 
the 98% sulfuric acid cooled to 0 Celsius and stirring. After 
the addition of the guanidine, slowly add drop wise, 184 
grams of 70% nitric over a period of 1 hour while keeping 
the reaction mixtures temperature at 0 Celsius and stirring. 
After addition of the 70% nitric acid, pour the entire 
reaction mixture onto 1 kilogram of ice, which is contained 
in a large beaker. After the ice has melted, filter-off the 
precipitated product, and then wash with 1000 milliliters of 
cold water. Then vacuum dry, air dry, or dry the product in 


29. Nitroglycerine 


| : 30. Magnesium Oxide 


Mg—=0 


on rapid heating or on percussion—nitroglycerine still 
requires a primary explosive for initiation under most 
conditions. Nitroglycerine begins to decompose when 
heated to about 50 Celsius—where upon reddish fumes 


develop, and shortly thereafter it may detonate. The pure 
liquid becomes volatile when gently heated to 100 Celsius, 
but will decompose if rapidly heated to 50+ Celsius with 
evolution of reddish fumes followed by explosion. 
Nitroglycerine detonates when gently heated to 218 
Celsius—producing a violent flash and loud bang. It is 
insoluble in water, but miscible with acetone, ether, 
benzene, ethyl acetate, and chloroform. Pure nitroglycerine 
can safely be stored in a refrigerator, and protected from 
light. For prolonged storage, it is best to store nitroglycerine 
in an inert solvent such as acetone—whereby the 
nitroglycerine can be separated as an oily insoluble layer 
upon the addition of cold water. Nitroglycerine is widely 
used in propellant compositions for smokeless gun 
powders, high performance rocket compositions, and high 
performance gun propellants. Nitroglycerine is also 


commonly used in dynamites when mixed with inert fillers. 
The use of nitroglycerine in explosives has decreased due to 


ie) 
| imogincerng is a pale yellow, oily liquid, which explodes 


Magnesium Oxide forms a nice fine white powder that exists in 
two forms: light, and heavy. Both forms absorb carbon dioxide 
from the air, and react with water to form magnesium 
hydroxide. Magnesium oxide is prepared by roasting 
magnesium carbonate. 
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several main factors: 1) its difficult to handle in the since 
that it causes severe headaches, 2) it’s stability has been in 
question as the result of several accidents—however these 
accidents where the result of poor conditions, and 3) its 
explosive power is quite high, and this results in tendency 
to cause cave-ins and unsatisfactory rock fracturing; as a 
result, its use in mining operations and engineering projects 
has been decreased. Note: Ammonium nitrate has replaced 
nitroglycerine in most mining explosives due to lesser 
power, and more convenient methods of handling and 
storage. In any regards, nitroglycerine is still a cheap and 
readily available material for use in military, or commercial 


by adding 128 grams of 98% sulfuric acid into 118 grams 
of 90% nitric acid, and then cool the acid mixture to 10 
Celsius by means of an ice water bath. Then begin stirring 
the acid mixture. While stirring the acid mixture, slowly 
add drop wise, 40 grams of glycerol over a period sufficient 
to keep the nitrating acid mixture at 10 Celsius. After 
addition of the glycerol, stir the reaction mixture for 2 hours 
while keeping the temperature at 10 Celsius. After stirring 
for 2 hours, gently pour the reaction mixture onto 1000 
grams of ice (note: use care as sulfuric acid generates 
excessive heat when applied to water or ice—monitor the 
temperature as the reaction mixture is poured onto to the 
ice—excessive heat buildup can result in violent 
decomposition of the nitroglycerine) contained in a suitable 
beaker or vessel, and then allow the entire mixture to stand 
for 1 hour. Then pour the entire mixture into a separatory 
funnel, and then remove the upper nitroglycerine layer. 
Then wash this nitroglycerine layer by mixing it with 500 
milliliters of a 5% sodium bicarbonate solution, and then 
place this entire mixture into a clean separatory funnel, and 
remove the lower nitroglycerine layer (in some cases the 
nitroglycerine will be the upper layer). Then wash the 
nitroglycerine layer with 500 milliliters of ice-cold water, 
and then place the mixture into a clean separatory funnel, 
and then remove the lower nitroglycerine layer. Finally, add 
to the nitroglycerine layer, 50 grams of anhydrous 
magnesium sulfate (to absorb water), and then stir for 
several minutes, then filter-off the magnesium sulfate, and 
then place the nitroglycerine into an amber glass bottle and 
store in a refrigerator until use. 


explosives. at 
Method of Preparation 1: Prepare a nitrating acid mixture 


31. Iron-H-oxide 


32. Zirconium Hydride 
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Ferrous oxide forms a jet-black powder, which readily 
absorbs carbon dioxide from the air. The dry solid is 
insoluble in water and all organic solvents, but the dry 
powder readily dissolves in acids. 


Forms a grayish-black powder, which is stable towards watet 


is formed by reacting calcium hydride with zirconium oxide, 
the presence of hydrogen gas at 600 Celsius. A powerful 
reducing agent. 
34. Zine Oxide 


Teflon is a white translucent to opaque solid. The solid is 


_ 
F 19 20.000 


almost resistant to all chemicals, and is widely used for 
adustrial and commercial applications. The powered solid 
elts when heated to 327 Celsius forming a viscous gel, 

h volatizes when heated to 400 Celsius. Teflon is 
oluble in all known solvents. Although Teflon is 

emical resistant, in powdered form it is capable of acting 


ifically high performance rocket propellants. 


insoluble in water and most organic solvents, but does dissolve 
in acids and alkaline solutions. It can be made by roasting zinc 
carbonate or hydroxide. 


‘Ammonium Dichromate 


36. Lithium Perchlorate 


an energy source in pyrotechnic compositions, 
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White or slightly yellowish to light brown powder. Zinc oxide is 


: crystals are flammable. Ammonium dichromate is 

dily soluble in water, but not readily soluble in the usual 
nts. The crystals decompose when heated to 180 

sius, and the decomposition becomes self-sustained 

en heated to 225 Celsius. The product can be prepared 
ing ammonium sulfate solution with sodium 
omate, followed by recrytsallization. 

Viagnesium powder 


Mg ——=Ma 


Lithium perchlorate forms colorless to white crystals, granules, 
or powder. The crystals begin to decompose when to 400+ 
Celsius, but the crystals will melt when gently heated to 236 
Celsius. Lithium perchlorate is one of the most soluble salts in 
water, and is very soluble in ether, alcohol, and acetone. 


38. Lithium Aluminum Hydride 


ium powder forms a white to silvery white powder 


Xagonal system. The powder is readily flammable 
producing intense light. The solid is insoluble in 
all organic solvents; however the powder will 
with water at ordinary temperatures. 

n powder readily oxidizes when heated or 


Il-oxide (red iron oxide) 


White to light gray solid. The dry solid is very reactive and 


reduces many organic compounds. Lithium Aluminum Hydride 


is prepared by reacting ether solutions of lithium hydride and 
anhydrous aluminum chloride. 
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Red Iron oxide is formed by roasting ferrous hydroxide 
oxides, or hydrates at red heat. The compound is insoluble 
in water, and becomes insoluble in acids when roasted at 
high temperatures for prolonged periods of time. The oxide 
can act as a secondary source of oxygen in pyrotechnic 


She 


not desired for use in pyrotechnic compositions. The solid is 
obtained by the polymerization of vinyl chloride using various 
catalysts. The solid is readily soluble in evleohexanone 
tetrahydrofuran, and methylene chloride. 


42. Sodium Hydride 


mixtures. 
41. Copper Sulfide 
Cy SS ==s T 
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Copper sulfide forms a black powder, which is stable in dry 
air, but is slowly oxidized to copper sulfate in moist air. 
The dry solid is insoluble in water, and all organic solvents. 


Sodium hydride forms a grayish-white powder. It is very 
reactive and reacts vigorously with water, and many other 


| of hydrogen under inert atmosphere. 
| 43. Titanium Hydride | 44, Silicon Nitride 
a ie | 


Titanium Hydride forms a grayish-black powder, which is a 
relatively stable towards moisture and air. Titanium hydride 
is prepared by heating titanium oxide with calcium hydride 


| in the presence of hydrogen at 600 Celsius. 


Silicon nitride isa white, to brownish-black powder that exists 
in two forms—differentiated by heating. Silicon nitride is very 
resistant to heat and forms a non-oxide ceramic material. ° 


ro SS 


~ High Performance Ammonium Perchlorate Propellants in this section - 


1. 03-01-001A: High Performance Military grade rocket 
propellant: 68.13% ammonium perchlorate, 16.03% aluminum 
vl 5.53% kraton polymer binder, 0.30% aziridine resin, 0.01% 
impurities ke 


? 


2. 03-01-002A: High Performance Military grade rocket 
propellant: 74.77%% ammonium perchlorate, 15.95% dioctyl 
adipate binder, 8.47% RB-100 resin, 0.79% lecithin catalyst, 
0.02% impurities 


3. 03-01-003A: High Performance Mili 

’ tary grade rocket 
propellant with PVC: 78.43% ammonium perchlorate, 19.6% 
PVC polymer, 0.98% Epon 815 epoxy resin, 0.98% magnesium 
sulfide catalyst, 0.01% impurities " 


4. 03-01-004A: High Performance military rocket propellant 
(JPL X500 type): 77.8% ammonium perchlorate, 11% dioctyl 
azelate, 6.6% hexane triol plasticizer, 1.6% 2, siolioné 
diisocyanate, 1.5% poly propylene glycol plasticizer, 1.1% 
copper chromite burn rate accelerator, 0.05% ferric 
acetylacetonate curing catalyst, 0.35% impurities 


| 5. 03-01-005A: High Performance military rocket 
propellant: 70% ammonium perchlorate, 18.6% aluminum 
5.4 % ploy-1,2-butylene glycol plasticizer, 4% hexamethylene 
diisocyante curative, 1.2% polyoxypropylene derivative of 
trimethylolpropane curative, 0.10% sulfur, 0.70% moisture 


7. 03-01-007A: High Performance mili 
: tary rocket propell 
(reduced flash): 32% ammonium perchlorate, 26.49% a 
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6. 03-01-006A: High Performance military rocket propellant 
(with negative pressure exponent): 58.2% ammonium 
perchlorate, 18% ammonium sulfate, 14% polv propylene glycol 
Plasticizer, 6% dioctyl adipate, 1.5% 2, 4-toluene disoeranite 
y/ 2% poly propylene glycol adduct of trimethvlol propane 
0.75% triethylamine catalyst, 0.05% ferric acetylacetonate 
curing catalyst, 0.30% impurities ; 

8. 03-01-008A: High Performance polymeric mnilitary rocket 
ropellant: 68% ammonium perchlorate, 16% aluminum 


PVC forms a white to translucent solid, which discolors in the 
presence of light, so commercial grades often contain stabilizers 


chemicals. It is prepared by heating metallic sodium in a stream 


Cairoguanidine, 21.9% polyethylene glycol binder, I 2.7% 
aluminum, 6.3% ammonium nitrate, 0.70% impurities 


11.8% polvbutylene glycol diamine, 4.1 % epoxy resin D.E.R. 
332, 0.10%, residue 


9, 03-01-009A: High Performance “plateau-burning” 
olymeric rocket propellant: 75% ammonium perchlorate, 
70.4% polybutyl acrylic acid binder, 3.6% epon 828 epoxy 


resin, 1% lithium fluoride stabilizer 


71, 03-01-010A: High Performance polymeric rocket 
propellant (modified with increased burn rate—aluminum 
free): 75.2% ammonium perchlorate, 15.3% diglycidyl ether 
polypropylene glycol binder, 7.7% diglycidyl ether bisphenol A 
binder, 1.4% monoethanolamine catalyst, 0.25% 
diethylentriamn curing catalyst, 0.15% residue 


13. 03-01-012A: High Performance CMDB rocket 
propellants (composite modified Double Base propellants): 
49% ammonium perchlorate, 26% nitroglycerine, 14% 
aluminum, 4.6% triacetin, 4% plastisol nitrocellulose, 1% 
magnesium oxide burn catalyst, 1% 2-nitrodiphenylamine, 
0.32% 2,6-toluene diisocyanate curative, 08% residue 
15. 03-01-013A: High Performance JPL X500 rocket 
propellant: 68.6% ammonium perchlorate, 23.4% 
polypropylene glycol 2025 plasticizer, 4.7% toluene diisocyante, 
1.9% copper chromite burn rate catalyst, 1.1% 1,2,6- 
hexanetriol, 0.21% mixed impurities, 0.09% ferric acetyl 
acetonate 

17. 03-01-014A: High Performance rocket propellant with 
reduced electromagnetic interference exhaust: 69.6% 
ammonium perchlorate, 14% aluminum, 1 4% binder, 2% 
molybdenum, 0.35% iron oxide, 0.05% residue 


10. 03-01-010A: High Performance polymeric rocket 
propellant: 62.2% ammonium perchlorate, 17.2% aluminum, 
12.6% diglycidyl ether polypropylene glycol binder, 6.4% 
diglycidyl ether bisphenol A binder, 1.1% monoethanolamine 
catalyst, 0.21% diethylentriamn curing catalyst, 0.29% residue 
12. 03-01-011A: High Performance polyurethane rocket 
propellant: 73% ammonium perchlorate, 15% aluminum, 7. 1% 
polybutadiene diol binder, 3.9% dioctylsebacate plasticizing 
agent, 0.4% 2,6,-toluene diisocyanate, 0.3% polyprpylene oxide 
triol binding agent, 0.15% nickel-Il-hydroxide curing agent, 
0.08% residue, 0.05% dihvdroxypropyl bis(cyanoethylamine 
curing catalyst, 0.02% ferric acetylacetonate 

14. 03-01-012A: High Performance rocket propellant: 

72% ammonium perchlorate, 22% aluminum, 2.5% dioctyl 
adipate liquid plasticizer, 2.1% HTPB polymer binder, 1% iron- 
I-oxide burn catalyst, 0.3% di-issocyante curing agent, 0.09% 
impurities, 0.01% triphenyl bismuth catalyst 


16. 03-01-013B: High Performance JPL X500 rocket 
propellant (with decreased burn rate): 70% ammonium 
perchlorate, 23.9% polypropylene glycol 2025 plasticizer, 4.8% 
toluene diisocyante, 1.2% 1,2, 6-hexanetriol, 0.1% ferric acetyl 
acetonate 


18. 03-01-015A: High Performance impulse rocket 
propellant: 50% zirconium hydride, 45% ammonium 
perchlorate, 5% Viton A copolymer 


| 19. 03-01-016A: High Performance Teflon based rocket 
propellant: 69.3% ammonium perchlorate, 18.8% aluminum 
powder, 8.9% butyl rubber, 2.9% Teflon, 0.10% residue 


21. 03-01-016C: High Performance Teflon based 
“smokeless” rocket propellant with reduced burn rate: 77% 
ammonium perchlorate, 16 % Teflon, 7% butyl rubber 


23. 03-01-018A: High Performance smokeless polymer 
rocket propellant: 75.4% ammonium perchlorate, 8.2% 
ammonium dichromate, 5.6% butadiene copolymer, 5.4% 
polybutadiene plasticizer, 2.7% milori blue burn catalyst, 2.1% 
philblack E furnace black, 0.42% magnesium oxide, 0.1 8% 


T 20. 03-01-016B: High Performance Teflon based rocket 
propellant with reduced burn rate: 67.3% ammonium 
perchlorate, 18.2% aluminum powder, 8.6% butyl rubber, 2.8% 
Teflon, 2.8% triphenlyphosine burn reducer, 0.30% residue 

22. 03-01-017A: High Performance smokeless polymer 
rocket propellant: 8/.8% ammonium perchlorate, 10.8% 
Butadiene copolymer, 2.1% dibutoxyethyoxyethyl formal 
plasticizer, 2.1% carbon black filler, 1.9% milori blue burning 
catalyst, 0.38% mixed residues, 0.32% zinc oxide catalyst, 
0.32% flexamine antioxidant agent, 0.10% aerosol-OT wetting 
agent, 0.10% SA-113 vulcanization accelerator, 0.08% sulfur 
24, 03-01-019A: High Performance ammonium perchlorate 
rocket propellant: 48.2% ammonium perchlorate, 34.4% 
magnesium, 17.2% aluminum, 0.20% mixed residues 


Emad residues 
25. 03-01-020A: High Performance ammonium perchlorate 
rocket propellant: 63.4% boron, 31.7% ammonium 
perchlorate, 2.9% glyceryl monoricinoleate, 1.77% toluene 
diisocyanate, 0.08% Ferric acetyl acetonate, 0.08% diethanol 
oleamide, 0.07% balance 


~~ 


26. 03-01-021A: High Performance ammonium perchlorate 
rocket propellant: 45.47% ammonium perchlorate, 23.1% 
urea, 11.99% lithium perchlorate, 7.98% epoxy binder, 7.33% 
polypropylene glycol, 2.49% tallow monoglyceride, 1.35% 
maleic anhydride, 0.1699% tin octoate curing catalyst, 0.1201% 
balance (exact decimal places where removed to reduce 

| complications). 


te 

27. 03-01-022A: High Performance meltable-wax 
ammonium perchlorate rocket propellant: 74.4% ammonium 
perchlorate, 19% urea, 6.6% wax 


29. 03-01-024A: High Performance ammonium perchlorate 


28. 03-01-023A: High Performance polymeric ammonium 
perchlorate rocket propellant: 61.47% ammonium 
perchlorate, 17.6% epoxy binder, 12.29% urea, 8.19% 
aluminum, 0.409% tin octoate, and 0.111% balance 

30, 03-01-025A: High Performance and flexible, ammonium 
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rocket propellant: 84% ammonium perchlorate, 14.8% 
diglycidyl ether, 1% triethylene tetramine, 0.2% balance 


perchlorate rocket propellant with semicarbazide 

perchlorate burn increaser: 54.7% ammonium perchlorate, 

29.85% Paralax P-10 binder, 14.9% semicarbazide perchlorate, 
| 0.497% benzoyl peroxide, 0.053% rounded balance 


31. 03-01-026A: High Performance ammonium perchlorate 
rocket propellant containing magnetic iron oxide burn 
catalyst: 41.41% ammonium perchlorate, 29.29% 
nitroglycerine, 17.17% nitrocellulose, 8% triacetin, 2% 
magnetic iron-Ill-oxide catalyst, 1% 2-nitrodiphenylamine, 1% 
resorcinol, 0.13% balance 


32. 03-01-027A: High Performance rubber-like ammonium | 
perchlorate rocket propellant: 42.9% polymerized binder, 
42% ammonium perchlorate, 15% lithium aluminum hydride, 
0.1% carbon black, 0.7% mixed residues 


33. 03-01-027B: High Performance rubber-like ammonium 
perchlorate rocket propellant: 57.89% ammonium 
perchlorate, 21% aluminum, 21% partially polymerized binder, 
0.11% balance 


ie 03-01-028A: High Performance ammonium perchlorate 


rocket propellant utilizing asphalt: 75% ammonium 
perchlorate, 10.5% asphalt, 8% castor oil, 3.5% dibutyl 
sebacate, 3% cetyl acetamide 


35. 03-01-029A: Specialty ammonium perchlorate semi-solid 
(gelled) rocket propellant: 71.25% ammonium perchlorate, 
22.35% unleaded gasoline, 3.75% carbon black, 2.65% 
aluminum naphthenate 


36. 03-01-030A: Specialty high performance sterile 
ammonium perchlorate rocket propellant for use in space 
rockets: 642% ammonium perchlorate, 18.8% polyurethane, 
16% aluminum, 1.2% ethylene oxide addition agent 


37. 03-01-0314: Classic high performance ammonium 
perchlorate rocket propellant: 69% ammonium perchlorate, 
16% aluminum, 12.98% polymer binder, 1% iron oxide burn 
catalyst, 0.89% IPDI compound, 0.13% AO-2246 curing 
catalyst 


38. 03-01-032A: High performance ammonium perchlorate 
rocket propellant: 65% ammonium perchlorate, 16.8% 
polypropylene glycol, 15% aluminum powder, 2.14% toluene 
diisocyante polymerization process, 0.5% alosperse, 0.27% 
trimethylol propane, 0.25% phenyl beta-naphthylamine, 0.04% 
possible moisture 


39. 03-01-033A: High performance ammonium perchlorate 
rocket propellant: 79.59% ammonium perchlorate, 10.1% 
dibutyl sebacate, 10.1% polyvinyl chloride, 0.2% dibutyl tin 
dilaurate, 0.01% possible moisture 


41. 03-01-034B: High performance smokeless ammonium 
perchlorate rocket propellant (modified): 67.9% ammonium 
perchlorate, 26.3% polybutadiene polymer, 2.1% polymer 
butadiene, 2% aluminum, 1.47% diglycidyl ether, 0.06% 
chromium compound catalyst, 0.17% balanced 

43. 03-01-035A: High performance smokeless ammonium 
perchlorate rocket propellant with copper sulfide burn 
accelerator: 83.3% ammonium perchlorate, 14.44% 
polybutadiene resin, 2.22% copper-Il-sulfide, 0.04% residual 
balance 


40. 03-01-034A: High performance smokeless ammonium | __ 


perchlorate rocket propellant: 67.9% ammonium perchlorate, 
26.3% polybutadiene polymer, 2% aluminum, 1.5% diglycidyl 
ether, 1% butadiene polymer, 1% dioctyl adipate, 0.036% 
chromium compound catalyst, 0.264% balanced 

42. 03-01-034C: High performance smokeless ammonium 
perchlorate rocket propellant (modified): 67.9% ammonium 
perchlorate, 26.3% polybutadiene polymer, 2.1% polymer 
butadiene, 2% aluminum, 1.47% epoxy compound, 0.06% 
chromium compound catalyst, 0.17% balanced 

44. 03-01-035B: High performance ammonium nitrate 
rocket propellant with copper sulfide burn accelerator: 
83.3% ammonium nitrate, 14.44% polybutadiene resin, 2.22% 
copper-I-sulfide, 0.04% residual balance 


45. 03-01-036A: High performance ammonium perchlorate 
rocket propellant with copper sulfide burn accelerator 
(aluminum based): 76.33% ammonium perchlorate, 13.23% 
aluminum powder, 7.63% epoxy resin, 2.79% copper-Il-sulfide, 
0.02% impurities 


46. 03-01-037A: High performance ammonium perchlorate 
rocket propellant (with metal hydride accelerator 
component): 43.01% ammonium perchlorate, 26.88% 
ammonium nitrate, 12.54% sodium hydride, 8.96% epoxy resin, 
4.2% magnesium powder, 2.5% titanium hydride, 1.79% 
copper-Il-chromite burn rate catalyst, 0.12% residual 
impurities 


| 47. 03-01-038A: High performance ammonium perchlorate 

rocket propellant (with silicon monoxide accelerator 
component): 84.53% ammonium perchlorate, 12.25% 
butadiene-1,3 binder, 2.42% methacrylic acid catalyst, 0.64% 
magnesium oxide filler, 0.146% silicon monoxide burn rate 
accelerator, 0.014% residual balance 


48. 03-01-038B: High performance ammonium perchlorate 
rocket propellant (with silicon monoxide and silicon nitride 
accelerator component): 76.39% ammonium perchlorate, 
11.07% butadiene-1,3, 3.97% sulfur, 2.98% potassium 
dichromate, 2.25% silicon nitride, 2.18% stearic acid, 0.79% 
silicon monoxide, 0.26% magnesium oxide filler, 0.11% residual 
balance 


49. 03-01-039A: High performance castable ammonium 
perchlorate rocket propellant: 83.65% ammonium 
perchlorate, 12.92% PVC, 3.42% dioctyl sebacate, 0.01% mixed 
impurities 
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50. 03-01-039B: High performance castable ammonium | 


perchlorate rocket propellant (with silicon nitride and 
calcium carbide burn enhancer): 78.56% ammonium 
perchlorate, 11.94% ammonium perchlorate, 3.52% dioctyl 
sebacate, 3.14% silicon nitride, 2.83% calcium carbide, 0.01% 
impurities 


§2. 03-01-040B: High Performance ammonium perchlorate 
rocket propellant with nitrocellulose base: 48.32% 
ammonium perchlorate, 21.59% nitrocellulose, 15.42% 
triacetin, 10.28% methyl phthalyl ethyl glycolate, 3.85% 
nitroglycerine, 0.25% lecithin, 0.25% diphenyl amine, 0.04% 
residual balance 

54. 03-01-040D: High Performance ammonium perchlorate 
rocket propellant with nitrocellulose base: 49.35% 
ammonium perchlorate, 24.69% nitrocellulose, 12.34% diethyl 
phthalate, 12.34% bis-(3, 5, 5-trimethoxyhexyl) adipitate, 1.23% 
lecithin, 0.02% residual impurities 

56. 03-01-042A: High Performance ammonium perchlorate 
rocket propellant: 49.6% ammonium perchlorate, 49.2% 
polychlorotrifluoroethylene copolymer, 1.2% paraffin wax 
binder 


51, 03-01-040A: High Performance ammonium perchlorate 
rocket propellant with nitrocellulose base: 47.79% 
ammonium perchlorate, 25.97% nitrocellulose, 20.77% 
triacetin, 5.19% tri-butoxyethyl phosphate, 0.25% lecithin, 
0,03% balance 


§3. 03-01-040C: High Performance ammonium perchlorate 
rocket propellant with nitrocellulose base: 63.15% 
ammonium perchlorate, 18.04% nitrocellulose, 10.82% diethyl 
phthalate, 7.21% triacetin, 0.75% lecithin, 0.03% residual 
balance 

55. 03-01-041A: Specialty high Performance ammonium 
perchlorate rocket propellant: 67.9% ammonium perchlorate, 
15.99% aluminum powder, 15.72% hydroxy terminated liquid 
resin binder, 0.2999% polymerized tartaric acid compound, 
0.0901 % residue 
§7. 03-01-043A: High performance low temperature burning 
smokeless propellant: 85% ammonium perchlorate, 9.33% n- 
butyl acrvlate binder, 3.58% polyester binder compound, 1.44% 
methyl acrylate binder, 0.4% methyl amyl ketone peroxide cure 
catalyst, 0.25% lecithin wetting agent. 

59, 03-01-044A: High performance smokeless propellant: 
75% ammonium perchlorate, 12.25% PVC, 12.25% dibutyl 
sebacate, 0.49% barium ricinoleate stabilizer, 0.01% mixed 
balance 


58. 03-01-043B: High performance moderate temperature 
burning smokeless propellant: 75% ammonium perchlorate, 
12.35% polyester binder, 12.35% styrene, 0.25% cumene 
hydroperoxide cure catalyst, 0.05% lecithin wetting agent 


60. 03-01-045A: High performance smokeless propellant: 
65% ammonium perchlorate, 16.8% polyprepylen glycol 
plasticizer, 15% aluminum powder, 2.14% toluene diisocyante 
polymerization catalyst, 0.5% “alosperse” polymerization 
agent, 0.27% trimethylol propane binder aid, 0.25% phenyl 
beta-naphthylamine binder catalyst, 0.04% ferric acetyl 
acetonate catalyst 


61. 03-01-046A: Specialty high Performance polymer-based 
rocket propellant: 64% ammonium perchlorate, 18.8% 
polyurethane, 16% aluminum powder, 1.2% ethylene oxide 
polymerization agent 
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High Performance Rocket Propellants 
03-01-001A: High Performance Military grade rocket propellant: 
Add and dissolve 93 grams of a plastic elastomer (commercially available and sold under the trade name Kraton 1107) into 150 
milliliters of toluene. The polymer will readily dissolve in a few minutes at room temperature to form a solution. Next, add in L.8 
grams of a standard aziridine BA114 compound resin (commercially available), followed by 96 grams of aluminum powder. After 
the additions, vigorously stir the toluene mixture for about 15 minutes. Thereafter, add in 408 grams of finely divided ammonium 
perchlorate while maintaining strong stirring of the toluene mixture. After adding in the ammonium perchlorate, stir the mixture for 2 
hours at room temperature. Afterwards, pour the entire toluene mixture into a shallow pan with a high surface area and allow the 
toluene to evaporate (may take up to 3 days). After the odor of toluene is gone, remove the dry solid propellant and then chop it into 
tiny pieces. Now, to use the propellant, place the your chopped-up pieces of dry solid propellant into a beaker or suitable chemical 
resistant container, and then gently heat to 150 Celsius until the propellant becomes a viscous liquid. When the propellant has become 
a viscous liquid, you may then pour this liquid into your rocket motor or rocket mold, which you should already have designed and 
built (make sure your rocket motor or rocket motor mold can withstand a temperature of 150 Celsius). Once your rocket motor or 
mold has been poured, gently but firmly shake (for several minutes) your rocket motor or rocket mold to remove any air bubbles that 
might be trapped. Note: removing air bubbles is essential to prevent possible rocket failure (explosions). Thereafter, cure your rocket 
motor or mold for several days in a dark place at room temperature. After several days, your rocket motor is ready for test firing, or 
deployment. If you used a mold, your solid rocket propellant can then be removed from the mold or container in one piece. Note: Do 
not use a blasting cap or detonator for initiation. 
Burn rate: Fast. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 10 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 68.13% ammonium perchlorate, 16.03% aluminum, 15.53% kraton polymer binder, 0.30% aziridine resin, 0.01% 
impurities 
Classification: Deflagrating explosive (classified as propellant). 
Use: Standard military rocket fuel for rockets, missiles, and the like. Has excellent thrust capability, and is used for propelling high 
explosive warheads. 


Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. During the heating process caution 
should be taken to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps 
or clumps, which can lead to excessive heat build-up. This procedure is perfectly safe for experienced persons. To gain experience, 
preparers should use only small quantities to begin with. 


03-01-002A: High Performance Military grade rocket propellant: 

Add 68 grams of RB-810 resin (commercially available), followed by 128 grams of dioctyl adipate (commercially available), and 
then followed by 6.4 grams of lecithin to any suitable beaker or heat resistant container, and then heat the contents in the beaker or 
container to 71 Celsius. Thereafter, rapidly blend the ingredients in the beaker or container for 15 to 30 minutes at 71 Celsius. 
Afterwards, slowly and carefully add in 600 grams of finely divided ammonium perchlorate. During the addition of the ammonium 
perchlorate continue heating and blending. After adding in the ammonium perchlorate, continue heating and stirring the mixture for 
about 30 minutes. Afterwards, pour the propellant mixture into your rocket motor or rocket mold, which you should already have 
designed and built (make sure your rocket motor or rocket motor mold can withstand a temperature of 71 Celsius). Once your rocket 
motor or mold has been poured, gently but firmly shake (for several minutes) your rocket motor or rocket mold to remove any air 
bubbles that might be trapped. Note: removing air bubbles is essential to prevent possible rocket failure (explosions). Thereafter, cure 
your rocket motor or mold for several days in a dark place at room temperature. After several days, your rocket motor is ready for test 
firing, or deployment. If you used a mold, your solid rocket propellant can then be removed from the mold or container in one piece. 
Note: Do not use a blasting cap or detonator for initiation. 

Burn rate: Fast 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 10 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Can be detonated but only severe conditions—requires significant TNT. RDX, or HMX booster. 

Percentage: 74.77% % ammonium perchlorate, 15.95% dioctyl adipate binder, 8.47% RB-100 resin, 0.79% lecithin catalyst, 0.02% 
impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Standard military rocket fuel for rockets, missiles, and the like. Has excellent thrust capability, and is used for propelling high 
explosive warheads. 
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High Performance Rocket Propellants 


Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. During the heating process caution 
should be taken to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps 
or clumps, which can lead to excessive heat build-up. This procedure is perfectly safe for experienced persons. To gain experience, 
preparers should use only small quantities to begin with. 


-01-003A: High Performance Military grade rocket propellant with PVC: 
si ; ateie beaker or container, add 600 milliliters of tetrahydrofuran solvent. Thereafter, add in 80 grams of PVC and then stir the 
mixture to dissolve the PVC. Note: PVC pipes from the hardware store can be used. Once the PVC has dissolved, filter the solution, to 
remove any insoluble materials, and then pass the filtered solvent mixture (three times) through a layer of aluminum oxide contained 
ina silica gel column. Thereafter, add to your filtered solvent mixture containing the dissolved PVC, 4 grams of Epon 815 epoxy 
agent, followed by 4 grams of magnesium sulfide, and then followed by 320 grams of finely divided ammonium perchlorate. 
Thereafter, rapidly stir the entire mixture for about 15 to 30 minutes at a temperature around 40 Celsius. Afterwards, remove the heat 
source, and then quickly add in, before the mixture cools, 600 milliliters of warm water. Thereafter, allow the entire mixture to cool to 
room temperature, and rapidly stir it during this cool down period. Once the mixture has cooled, continue to rapidly stir the mixture at 
room temperature for about 30 minutes. After 30 minutes, filter the mixture to collect the insoluble propellant mixture. You can use 
gravity filtration or vacuum filtration. Gravity filtration takes the longest amount time, so vacuum filtration is recommended. If using, 
yacuum filtration, suck the propellant mixture dry. If you used gravity filtration, once your propellant mixture has been removed, 
recover the pasty material from the filter paper, and place it onto a shallow pan and spread it out, and allow it to air-dry for several 
days or until completely dry. Either way, once your propellant is completely dry, you can move onto the packing process. Now, place 
your propellant into a suitable beaker or container. and then add in 50 milliliters of 99% isopropyl alcohol or 95% ethyl alcohol, and 
then vigorously stir the entire mixture to form a paste of similar mixture. Thereafter, press this mixture into your rocket motor or 
rocket mold, which you should already have designed and built. Once your rocket motor or mold has been filled, gently but firmly 
shake (for several minutes) your rocket motor or rocket mold to remove any air bubbles that might be trapped. Note: removing air 
bubbles is essential to prevent possible rocket failure (explosions). Finally, place your rocket motor or mold into a warm dry place and 
allow it to cure for up to 7 days. 
Burn rate: Fast 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8 '4 
Tendency to cake: None 
Eeplosive ability: Can be detonated but only severe conditions—requires significant TNT. RDX, or HOS booster. 
Percentage: 78.43% ammonium perchlorate, 19.6% PVC polymer, 0.98% Epon 815 epoxy resin, 0.98% magnesium sulfide 
catalyst, 0.01% impurities 
Classification: Deflagrating explosive (classified as propellant). [ ae 
Use: Standard military rocket fuel for rockets, missiles, and the like. Has excellent thrust capability, and is used for propelling high 


explosive warheads. 


Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. During the heating process caution 
should be taken to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps 
or clumps, which can lead to excessive heat build-up. This procedure is perfectly safe for experienced persons. To gain experience, 
preparers should use only small quantities to begin with. 


03-01-004A: High Performance military rocket propellant (JPL X500 type): 
Into a standard ball mill, place 196 grams of ammonium perchlorate of 100 mesh, followed by 84 grams of ammonium perchlorate 


of 30 microns, followed by 40 grams of dioctyl azelate, followed by 4 grams of copper chromite, followed by 200 milligrams of 
ferric acetylacetonate, and then 100 grams of Teflon coated steel shot of 4 to 5 millimeters in diameter. Thereafter, thoroughly tumble 
the mixture for 1 hour at room temperature. At the same time, into a standard blender, equipped with plastic stirring blades rather then 
sharp steel ones, place 5.4 grams of poly propylene glycol, followed by 24 grams of hexane triol. Thereafter, thoroughly blend this 
mixture for 1 hour at room temperature on high speed. After preparing these two mixtures, place both of them into a specially deigned 
heated blender with vacuum pump and gauge. Thereafter, thoroughly blend the two mixtures on high speed at 30 Celsius under a 
vacuum of 10 millimeters of mercury for about 35 minutes. Immediately after 35 minutes, equalize the reduced pressure, open the 
machine, and toss in 6 grams of 2,4-toluene diisocyante, and then continue to heat and blend the mixture on high speed and under a 
vacuum of about 20 millimeters of mercury at 23 to 25 Celsius for about 10 minutes. Afterwards, the propellant mixture is ready to 
cast. To do so. simply pour and press the propellant into any desired rocket motor or mold, and then vibrate the motor or mold 
vigorously to remove any air-bubbles or the like. Finally, let your motor or mold cure for about 1 to 2 weeks at room temperature. 
Burn rate: 0.1 to 0.2 inches per second at nominal pressure. 

Water resistance: Good. 

Stability: Can be stored for many years. 
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Hiph Performance Rocke Frapelauts High Performance Rocket Propellants 


porn rate: 0.1 to 0.124 inches per second at 400 psi 
‘water resistance: Good. 
stability: Can be stored for many years. 
ammability (1 to 10): 8 
fase of ignition (1 to 10): 8 
Tendency to cake: None 
Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 
percentage: 58.2% ammonium perchlorate, 18% ammonium sulfate, 14% poly propylene glycol plasticizer, 6% dioctyl adipate, 
(15% 2,4-toluene diisocyanate, 1.2% poly propylene glycol adduct of trimethylol propane, 0.75% triethylamine catalsyst, 0.05% 
wrric acetylacetonate curing catalyst, 0.30% impurities 
Classification: Deflagrating explosive (classified as propellant). 
Use: Specialty military rocket fuel for missiles. 


Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 77.8% ammonium perchlorate, 11% dioctyl azelate, 6.6% hexane triol plasticizer, 1.6% 2,4-toluene diisocyanate, 1.5 
poly propylene glycol plasticizer, 1.1% copper chromite burn rate accelerator, 0.05% ferric acetylacetonate curing catalyst, 0.35% 
impurities 

Classification: Deflagrating explosive (classified as propellant). 
Use: Standard military rocket fuel for rockets and missiles. 


03-01-005A: High Performance military rocket propellant: 
Into a standard heated blender, with plastic stir blade rather then sharp steel, place 21 grams of poly-1,2-butylene glycol, followed b 
4.8 grams of a polyoxypropylene derivative of trimethylolpropane. Thereafter, blend on high for about 30 minutes at 45 Celsius. 
After 30 minutes, continue heating and stirring the mixture, and add in 400 milligrams of flours of sulfur, and then followed by 72 
grams of powdered aluminum. Thereafter, continue to thoroughly mix the mixture on high at 45 Celsius for about 2 hours. After 2 
hours, add in 272 grams of ammonium perchlorate, followed immediately by 16 grams of hexamethylene diisocyanate, and then 
followed by 15 milliliters of cold water. Then continue to rapidly blend the mixture on high at 45 Celsius for a bout 1 hour until a 
fluidized mixture is obtained. After about 1 hour, the propellant is ready to be poured and pressed. To do so, pour the fluidized 
propellant into your rocket motor or mold, and then apply several hundred psi worth of pressure to press the propellant, and after 
pressing, vigorously vibrate the rocket motor or mold to shake out any dissolved gases such as air-bubbles. Finally, let your motor o 
mold cure for about 1 to 2 weeks at room temperature. 

Burn rate: Very Fast 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 70% ammonium perchlorate, 18.6% aluminum, 5.4% ploy-1,2-butylene glycol plasticizer, 4% hexamethylene 
diisocyante curative, 1.2% polyoxypropylene derivative of trimethylolpropane curative, 0.10% sulfur, 0.70% moisture 
Classification: Deflagrating explosive (classified as propellant). 

Use: Standard military rocket fuel for rockets, missiles, and the like. 


03-01-007A: High Performance military rocket propellant (reduced flash): 

Into a suitable blender equipped with plastic stirring blade, place 344 grams of polyethylene glycol, followed by 416 grams of 
pitroguanidine, and then thoroughly blend this mixture for 15 to 30 minutes at room temperature on high. Thereafter, add in 200 
grams of aluminum powder, and then thoroughly blend for 15 to 30 minutes at room temperature on high. Finally, add in 510 grams 
of ammonium perchlorate, and 100 grams of ammonium nitrate, and then thoroughly blend the mixture for 2 hours at room 
emperature on high. After the blending, the propellant mixture needs to be pressed into your rocket motor or mold under high 
pressure, and thereafter the rocket motor should be cured for several days at 30 Celsius. 

Burn rate: 0.23 to 0.26 inches per second at 500 psi 

‘Water resistance: Good. 

Stability: Can be stored for many years. 

‘Hlammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

ndency to cake: None 

plosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 

rcentage: 32% ammonium perchlorate, 26.4% nitroguanidine, 21.9% polyethylene glycol binder, 12.7% aluminum, 6.3% 
nmonium nitrate, 0.70% impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Specialty military rocket fuel for missiles. 


-01-008A: High Performance polymeric military rocket propellant: 

to a suitable mixing bowl, or any suitable mixing container, equipped with motorized stirrer, place 20.8 grams of epoxy resin 

E.R. 332, followed by 59.2 grams of polybutylene glycol diamine, followed by 80 grams of finely ground aluminum powder sold 

as Alcoa-123, and then heat the mixture to about 60 Celsius with moderate stirring for about 20 minutes. After 20 minutes, add in 340 
ams of ammonium perchlorate of standard mesh. and then continue to blend the mixture at 60 Celsius for another 20 minutes or so. 
ereafter, the liquid mixture is ready to be cast. To do so, it needs to be poured and vibrated into any desirable rocket motor or mold, 
dthen cured in an oven at 60 Celsius for about 2 hours, followed by curing in the same oven at 80 Celsius for about 17 hours. After 
hours, the rocket motor will be entirely cured, and should then be removed for the oven and cooled. The solid propellant grain will 

ve a rubbery like consistency. 

urn rate: 0.35 inches per second at 1000 psi 

ater resistance: Good. 


Details 
Rocket design is virtually the same in 
any field and exists of a solid core of 
rocket grain, a nozzle, and fins for 
stabilization. The rocket grain can be 
fired using any ignition means in the 
usual manner. The adjacent rocket 
design portraits the rocket grain, and 
omits the fuze and payload, which will 
be included in later illustrations. 


Classic rocket design 


solid propellant 


fuze/nose 
cone 


Xplosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 

reentage: 68% ammonium perchlorate, 16% aluminum, 11.8% polybutylene glycol diamine, 4.1% epoxy resin D.E.R. 332, 
0%, residue 

assification: Deflagrating explosive (classified as propellant). 

e: Can be used as a solid fuel for military rockets, missiles, and in rockets for space exploration. 


03-01-006A: High Performance military rocket propellant (with negative pressure exponent): 
Into a standard heated blender, equipped with plastic blade, place 232 grams of finely divided ammonium perchlorate, followed by 
72 grams of ammonium sulfate, followed by 56 grams of poly propylene glycol, followed by 5 grams of poly propylene glycol 
adduct of trimethylol propane, followed by 3 grams of triethylamine, followed by 200 milligrams of ferric acetylacetonate, follow 
by 6.3 grams of 2,4-toluene diisocyanate, and then finally followed by 24 grams of dioctyl adipate. Thereafter, thoroughly blend thi 
mixture for 2 hours at 45 Celsius under high speed. After blending the mixture for 2 hours, its ready to use. To use, simply pour and 
press the propellant into any desired rocket motor or mold, and then vibrate the motor or mold vigorously to remove any air-bubbles 
or the like. Finally, let your motor or mold cure for about 1 to 2 weeks at room temperature. 


01-0094: High Performance “plateau-burning” polymeric rocket propellant: 

f0 a suitable mixing bowl, mixer. blender, or similar container, place 102 grams of polybutyl acrylic acid terpolymer binder, 

llowed by 18 grams of Epon 828 epoxy resin, followed by 5 grams of lithium powder, and then followed by 375 grams of finely 
Yided ammonium perchlorate of average mesh, and then blend the mixture using a motorized stirrer equipped with plastic stir blade 
Moderate speed for about 15 to 20 minutes. Thereafter, pour, press, and vibrate the mixture into any desirable rocket motor, engine, 
old, ect., and then cure the munition in an oven at 55 Celsius for about 3 days. 

Un rate: 0.40 to 0.46 inches per second at 500 psi 
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High Performance Rocket Propellants 


Water resistance: Good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 


Percentage: 75% ammonium perchlorate, 20.4% poly butyl acrylic acid binder, 3.6% epon 828 epoxy resin, 1% lithium fluoride 
stabilizer 


Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance rockets for military and commercial use. 


03-01-010A: High Performance polymeric rocket propellant: 

Into a suitable mixing bowl, mixer, blender, or similar container, equipped with heating source, place 32.8 grams of diglycidyl ether 
of bisphenol A (having an epoxide equivalent weight from 475 to 575, commercially available), followed by 65 grams of diglycidyl 
ether of polypropylene glycol (having an epoxide equivalent weight of 330 and a viscosity of 42 cps., commercially available), 
followed by 88.5 grams of aluminum powder of 325 mesh, followed by 95 grams of ammonium perchloratee of 250 mesh, 
followed by 224 grams of standard ammonium perchlorate of average mesh, and then blend the mixture at 30 Celsius using a 
motorized stirrer equipped with plastic stir bladed on moderate speed for about 10 to 15 minutes. Immediately thereafter, add in 6 
grams of monoethanolamine, followed by 1.1 grams of diethylentriamine, and then continue to blend the mixture at 30 Celsius on 
moderate speed for about 15 minutes. After 15 minutes, pour, press, and vibrate the mixture into any desirable rocket motor, engine, 
mold, ect., and then cure the munition in an oven at 108 Celsius for about 2 hours. 

Burn rate: 0.3 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 62.2% ammonium perchlorate, 17.2% aluminum, 12.6% digly 
ether bisphenol A binder, 1.1% monoethanolamine catalyst, 0.21% 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance rockets for military and commercial use. 


cidyl ether polypropylene glycol binder, 6.4% diglycidyl 
diethylentriamine curing catalyst, 0.29% residue 


Rocket assisted artillery shell Details: 

solid rocket The adjacent illustration outlines the design of a simple rocket 
grain steel body assisted projectile. more commonly seen in 155 and 280 
> 


impact fuze | millimeters shells. The rocket assistance can increase the overall 
range of the shell by about 5 to 8 kilometers; however, the 
payload weight, being an explosive charge in most cases, is 


decreased as would be expected due to weight limitations. 


i 
ignition HE charge 


insulation 
charge 


aa 


03-01-010A: High Performance polymeric rocket propellant (modified with increased burn rate—aluminum free): 

Into a suitable mixing bowl, mixer, blender, or similar container, equipped with heating source, place 32.8 grams of diglycidyl ether 
of bisphenol A (having an epoxide equivalent weight from 475 to 575, commercially available), followed by 65 grams of diglycidy! 
ether of polypropylene glycol (having an epoxide equivalent weight of 330 and a viscosity of 42 cps., commercially available), 
followed by 95 grams of ammonium perchlorate of 250 mesh, followed by 224 grams of standard ammonium perchlorate of 
average mesh, and then blend the mixture at 30 Celsius using a motorized stirrer equipped with plastic stir bladed on moderate speed 
for about 10 to 15 minutes. Immediately thereafter, add in 6 grams of monoethanolamine, followed by 1.1 grams of 
diethylentriamine, and then continue to blend the mixture at 30 Celsius on moderate speed for about 15 minutes. After 15 minutes, 


pour, press, and vibrate the mixture into any desirable rocket motor, engine, mold, ect., and then cure the munition in an oven at 108 
Celsius for about 2 hours. 


Burn rate: 0.6 inches per second at 1000 psi 
Water resistance: Good. 
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High Performance Rocket Propellants 


stability: Can be stored for many years. 
Flammability (1 to 10): 9+ 
Fase of ignition (1 to 10): 9 
Tendency to cake: None 

i ility: Very low. 
eee: on ie perchlorate, 15.3% diglycidyl ether polypropylene glycol binder, 7.7% diglycidyl ether bisphenol A 
hinder, 1.4% monoethanolamine catalyst, 0.25% diethylentriamine curing catalyst, 0.15% residue 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance rockets for military and commercial use. 


03-01-011A: High Performance polyurethane rocket propellant: . 
Into a suitable mixing bowl, mixer, blender, or similar container, equipped with heating source, place 75 grams of aluminum he er 
of standard mesh, followed by 19.5 grams of dioctylsebacate plasticizer, followed by 35.8 grams of polybutadiene dial (of 60 sae 
molecular weight, available from Phillips Petroleum Company), followed by 1.5 grams of polypropylene oxide triol (of 700 molecu : 
weight), followed by 250 milligrams of dikydroxypropyl bis(cyanoethylamine), followed by 2 grams of 2,6-toluene diisocyante, an 
then followed by 100 milligrams of ferric acetylacetonate, and then blend the mixture on moderate speed for about 10 minutes. 
Thereafter, add in 365 grams of standard ammonium perchlorate of average mesh, and then continue to blend the mixture on 
moderate speed for about 15 to 20 minutes to form a uniform mix. Thereafter, add in 750 milligrams of finely divided nickel-H- 5 
hydroxide, and then continue to blend the mixture on moderate speed for about 5 minutes. Finally, the mixture is ready to cure. - 
50, it should be pressed and vibrated into any desirable rocket motor, engine, mold. ect., and then cured in an oven at 57 Celsius for 
days. The excessive amount of curing time is to allow proper polymerization. Requires proper ignition composition. 
Burn rate: 0.3 to 0.4 inches per second at 1000 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8% 
Tendency to cake: None 

i ility: Very low. a 
suerte as acces perchlorate, 15% aluminum, 7.1% polybutadiene diol binder, 3.9% dioctylsebacate plasticizing : 
agent, 0.4% 2,6,-toluene diisocyanate, 0.3% polyprpylene oxide triol binding agent, 0.15% nickel-I-hydroxide curing agent, 0.08% 
residue, 0.05% dihydroxypropyl bis(cyanoethylamine curing catalyst, 0.02% ferric acetylacetonate, 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance rockets for military and commercial use. 


Laser guided missile system 
HE shape charge 


electronic and 
warfare system 


solid rocket 


; copper cone 
grain 


Description/Details 
The above illustration shows a laser guided or wire guided rocket assisted anti-tank projectile. 


-01- : Hig rmance CMDB rocket propellants (composite modified Double Base propellants): a 
fe : Paige it mixer, blender, or eae container, place 23 grams of triacetin, followed by 70 grams of. finely divided 
aluminum powder, followed by 5 grams of finely divided magnesium oxide, followed by 5 grams of aoa DE INE, aig 
by 20 grams of plastisol nitrocellulose, followed by 245 grams of ammonium perchlorate. and then blend the mixture on low spee 
at room temperature for about 10 minutes. After 10 minutes, slowly add in 130 grams of nitroglycerine, followed by 1.6 grams of 
2,6-toluene diisocyanate, and then continue to blend the mixture on low speed 10 to 15 minutes to form a uniform mixture. 
Thereafter, the mixture is ready to be used. To use, the propellant needs to be pressed into any desirable rocket motor, engine, ect., 
under mild pressure, and then allowed to cure at room temperature for about several days. Note: heat may or may not be used to speed 
up the curing process, and caution should be taken. Requires proper ignition composition. 
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High Performance Rock 
Burn rate: Average. iz eee 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None 
Explosive ability: Very low. 
Percentage: 49% ammonium perchlorate, 26% nitroglycerine, 14% aluminum, 4.6% triacetin, 4% Plastisol nitrocellulose, 1% 
magnesium oxide burn catalyst, 1% 2-nitrodiphenylamine, 0.32% 2,6-toluene diisocyanate curative 08% residu Pion 
cerei nets ee ee (classified as propellant). ay : 
se: Widely used in high performance rockets for mili i i 
can be granulated using various techniques listed sere Oe ES crea ceeeeey ste eeraea ee 


03-01-0124: High Performance rocket propellant: 
er Sena a: bowl, blender, ect., equipped with motorized stirrer utilizing plastic sir blades, place 200 milliliters of acetone 
peda oa spartans atte ee aluminum, followed by 5 grams of finely dived red iron-III-oxide, followed by 10.5 
Lymer binder (hydroxy terminated polybutadiene), followed by 12.5 grams of dioctyl adi Hui Icizer. 
PB pol y . vy 12, ate liquid plast 
pas: HA 50 isos ie of triphenyl bismuth, and then blend the mixture until nearly all the ce has Sed tigen 
rams of ammonium perchlorate, followed by 1.5 grams of di-iso i inue 
| , fo! : cyanate curing agent, and then continue to blend th 
mixture on moderate speed for about 10 to 15 minutes. After the 10 to 15 mi i i i , 
( ites. 5 minute blending period, the mixture is ready to be casted 
and cured. To do so, pour, press, and vibrate the mixture into any suitable rocket motor, engine; ect., and the cure ee ation eh 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 72% ammonium perchlorate, 22% aluminum, 2.5% dioctyl adipate liquid plasticizer, 2.1% HTPB polymer binder, 1% 
iron-L-oxide burn catalyst, 0.3% di-issocyante curing agent, 0.09% impurities, 0.01% triphen 1 bismuth t he : EOL 
Classification: Deflagrating explosive (classified as propellant). ‘ wane 

Use: Widely used standard high performance rocket propellant with multiple uses. 


i Rocket Propelled Grenade (RPG) 


pressure 
sensitive 


cd ed detonator 


solid rocket 
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= Details: 
This illustration demonstrates an anti-tank warhead fired from a re-loadable rocket system called an RPG. Upon firing, the rockets 
; g, 


grain ignites propelling the warhead towards the target. Upon impact, a special electric fuze, generates an electric current upon 


impact. This current initiates the explosi i i 
a plosive train, which detonates the shape charge. The shape charge produces a blast of 


High Performance Rocket Propellants 


/ | tremendous force, which blasts a hole through any know substance, especially metal with ease. | 


03-01-013A: High Performance JPL X500 rocket propellant: 
Into a suitable horizontal ball mill, filled with Teflon coated steel shot of the usual diameter and size, place 105 grams of ground 


ammonium perchlorate, followed by 245 grams of ungrounded ammonium perchlorate, followed by 10 grams of copper chromite, 
followed by 500 milligrams of ferric acetyl acetonate, and then tumble the mixture for about 30 minutes at 150 RPM to form a 
yoiform mixture. Afterwards, into a suitable mixing container, equipped with vacuum gauge, motorized stirrer, and heating source, 


P 


Jace the dry tumbled mixture previously prepared, followed by 119.5 grams of polypropylene glycol 2025, followed by 6 grams of 
1,2,6-hexanetriol, and then blend the mixture on moderate speed for about 30 minutes under a vacuum of 10 millimeters of mercury at 
a temperature of 23 Celsius. Thereafter, quickly remove the vacuum, open the mixing container, and then throw in 24 grams of 


toluene diisocyante, and then reseal the container, apply a vacuum of 10 millimeters of mercury, and then continue to blend the 


mixture on moderate speed for about 10 minutes at 23 Celsius. Thereafter, the propellant mixture is ready to be casted. To do so, 
simply pour it into any desirable rocket motor, engine, mold, ect., and then briefly vibrate the munitions to remove air bubbles, and 
then cure the munition(s) in an oven at 60 celsius for about 16 hours. Requires standard rocket propellant ignition compositions. 
Burn rate: 0.30 to 0.40 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 


Explosive ability: Very low. 
Percentage: 68.6% ammonium perchlorate, 23.4% polypropylene glycol 2025 plasticizer, 4.7% toluene diisocyante, 1.9% copper 


chromite burn rate catalyst, 1.1% 1,2,6-hexanetriol, 0.21% mixed impurities, 0.09% ferric acetyl acetonate 
Classification: Deflagrating explosive (classified as propellant). 
Use: Widely used high performance rocket propellant with multiple uses. 


03-01-013B: High Performance JPL X500 rocket propellant (with decreased burn rate): 

This procedure is identical to 03-01-013A, with the exception that the burn rate catalyst has been removed. Into a suitable horizontal 
ball mill, filled with Teflon coated steel shot of the usual diameter and size, place 105 grams of ground ammonium perchlorate, 
followed by 245 grams of ungrounded ammonium perchlorate, followed by 500 milligrams of ferric acetyl acetonate, and then 
tumble the mixture for about 30 minutes at 150 RPM to form a uniform mixture. Afterwards, into a suitable mixing container, 
equipped with vacuum gauge, motorized stirrer, and heating source, place the dry tumbled mixture previously prepared, followed by 
119.5 grams of polypropylene glycol 2025, followed by 6 grams of 1,2,6-hexanetriol, and then blend the mixture on moderate speed 
for about 30 minutes under a vacuum of 10 millimeters of mercury at a temperature of 23 Celsius. Thereafter, quickly remove the 
vacuum, open the mixing container, and then throw in 24 grams of toluene diisocyante, and then re-seal the container, apply a 
vacuum of 10 millimeters of mercury, and then continue to blend the mixture on moderate speed for about 10 minutes at 23 Celsius. 
Thereafter, the propellant mixture is ready to be casted. To do so, simply pour it into any desirable rocket motor, engine, mold, ect., 
and then briefly vibrate the munitions to remove air bubbles, and then cure the munition(s) in an oven at 60 celsius for about 16 hours. 


Requires standard rocket propellant ignition compositions. 

Burn rate: 0.30 to 0.40 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 70% ammonium perchlorate, 23.9% polypropylene glycol 2025 plasticizer, 4.8% toluene diisocyante, 1.2% 1,2,6- 
hexanetriol, 0.1% ferric acetyl acetonate 

Classification: Deflagrating explosive (classified as propellant). 

Use: Widely used high performance rocket propellant with multiple uses. 


| Anti-tank projectile | 
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High Performance Rocket Propellants 


pressure 
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fuze 


detonator 
self-destruct fuse 


‘ solid rocket grain 
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copper cone 


HE 
shape charge 


Details: 
Another classic design of an anti-tank shape charge. A copper cone is placed inversed to the inverted cone shape of high explosive. 
Upon detonating of the shape charge, its energy is condensed into a fine stream composed of super heated gas and particles. This 


“jet” moves at incredible speed, topping nearly 29,000 miles per hour, and is capable of penetrating almost any substance. 


03-01-014A: High Performance rocket propellant with reduced electromagnetic interference exhaust: 

Into a suitable mixing drum, bowl, blender, ect., equipped with motorized stirrer, place 70 grams of finely powdered aluminum, 
followed by 1.75 grams of red iron-Ill-oxide, followed by 10 grams of finely divided molybdenum of 6 microns, followed by 348 
grams of ammonium perchlorate of average mesh, and then followed by 70 grams of a binder represented as a carboxy terminated 
polybutadiene compound containing a polyfunctional aziridinyl compound and a trifunctional epoxy resin with cross linking agents 
and dioctyl adipate plasticizer sold as Grade 390-325 by the Sylvania Electronic Products, inc., and then blend the mixture at room 
temperature on high speed for about 10 to 15 minutes to form a uniform mixture. Thereafter, cast the fluidized mixture into any 
desirable rocket motor, engine, ect, using the usual techniques, and then cure the munitions in an oven at 71 Celsius for several hours, 
or at room temperature for several days. 

Burn rate: 0.2 to 0.30 inches per second at 1000 psi 

Radar retention: 0.5 at 90 degrees 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 69.6% ammonium perchlorate, 14% aluminum, 14% binder, 2% molybdenum, 0.35% iron oxide, 0.05% residue 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in specialty rockets and missiles, which utilize sensitive radar or radio guided guidance systems, or sensitive 
electronic equipment where electromagnetic interferences may decrease said guidance/electrical systems effectiveness, such as in 
space craft or specialty military weapons. 


03-01-015A: High Performance impulse rocket propellant: 

Into an extra large suitable mixing drum, bowl, blender, ect., equipped with motorized stirrer, place 25 grams of Viton A (vinylidene 
fluoride), followed by 250 grams of finely divided zirconium hydride, followed by 225 grams of ammonium perchlorate, and then 
followed by 625 milliliters of acetone, and then close the mixing container to prevent evaporation of the acetone, and then blend the 
mixture at room temperature on high speed for about 10 to 15 minutes to form a uniform mixture. Thereafter, add in 1800 milliliters of 
hexane, and then continue to blend the mixture for about 10 to 15 minutes on moderate speed. After 10 to 15 minutes, stop the stirring 
process, and then allow the mixture to stand at room temperature for an hour or so. During which time, the propellant mixture will 
settle to the bottom of the mixing container. Thereafter, filter-off the insoluble propellant mixture, and then vacuum dry it, or air-dry 
it. Note: the acetone and hexane solvents can be recycled by distilling the solvent mixture to separate the acetone and hexane solvents. 
Once the filtered-off propellant composition has been collected and dried, it is ready for pressing. To do so, the dried propellant should 
be pressed into any desirable rocket motor, engine, mold, ect., under a typical pressure of 1500 or greater psi. 

Burn rate: 0.5 to 0.54 inches per second at 1000 psi 

Impulse: 237 pounds per square inch 

Water resistance: Good. 
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High Performance Rocket Propellants 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None 
Explosive ability: Very low. 
percentage: 50% zirconium hydride, 45% ammonium perchlorate, 5% Viton A copolymer 


Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used in rockets and missiles for various applications. 


03-01-016A: High Performance Teflon based rocket propellant: 

Into a suitable mixing drum, bowl, blender, ect., equipped with motorized stirrer, place 45 grams of standard butyl rubber, followed 
by 15 grams of finely divided Teflon powder, followed by 95 grams of finely divided aluminum powder of standard mexh, followed 
by 350 ammonium perchlorate, and then followed by 150 milliliters of acetone, and then blend the mixture at room temperature until 
the bulk of the acetone evaporates. Thereafter, add in 250 milliliters of cold water, and then continue to blend the mixture for about 10 
to 15 minutes on moderate speed. After 10 to 15 minutes, stop the stirring process, and then allow the mixture to stand at room 
temperature for an hour or so. During which time, the propellant mixture will settle to the bottom of the mixing container. Thereafter, 
filter-off the insoluble propellant mixture, and then dry it in a desiccator filled with metallic sodium. Once the filtered-off propellant 
composition has been collected and thoroughly dried, it is ready for pressing. To do so, the dried propellant should be pressed into any 
desirable rocket motor, engine, mold, ect., under a typical pressure of 3000 or greater psi. 

Burn rate: 0.48 inches per second at 1000 psi 

Burning rate pressure slope: 0.49 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can detonate, but only severe conditions. 

Percentage: 69.3% ammonium perchlorate, 18.8% aluminum powder, 8.9% butyl rubber, 2.9% Teflon, 0.10% residue 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for various applications. 


03-01-016B: High Performance Teflon based rocket propellant with reduced burn rate: 

Into a suitable mixing drum, bowl, blender, ect., equipped with motorized stirrer, place 45 grams of standard butyl rubber, followed 
by 15 grams of. “finely divided Teflon powder, followed by 95 grams of finely divided aluminum powder of standard mesh, followed 
by 350 ammonium perchlorate, followed by 15 grams of triphenylphosphine, and then followed by 150 milliliters of hexane, and 
then blend the mixture at room temperature until the bulk of the hexane evaporates. Thereafter, place the semi-pasty mass ontoa 
shallow tray, and allow it to air-dry but in a moist free environment. Afterwards, place the dried mass into a clean ball mill, filled with 
the usual Teflon coated steel shot, and then tumble the mixture at 100 RPM for about 45 minutes. Thereafter, it is ready for pressing. 
To do so, the dried propellant should be pressed into any desirable rocket motor, engine, mold, ect., under a typical pressure of 3000 
or greater psi. 

Burn rate: 0.4 inches per second at 1000 psi 

Burning rate pressure slope: 0.49 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. ; 
Percentage: 67.3% ammonium perchlorate, 18.2% aluminum powder, 8.6% butyl rubber, 2.8% Teflon, 2.8% triphenlyphosine 
burn reducer, 0.30% residue 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for various applications. 


Standard anti-tank missile design 


High Performance Rocket Propellants 
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03-01-016C: High Performance Teflon based “smokeless” i 
( e ess” rocket propellant with reduced burn rate: 
see tis agi ai place into a suitable mixing drum, bowl, blender, ect., equipped with motorized stirrer, 35 grams of 
panes ats a petreaits by 80 ae us Hache kee Teflon powder, followed by 385 ammonium perchlorate and then 
exane, and then blend the mixture at room temperature until the bulk of the hexane ev. 
; > a tes. 
a eetet sa the semi-pasty mass onto a shallow tray, and allow it to air-dry. Afterwards, place the dried mass ae ye ball 
, filled with the usual Teflon coated steel shot, and then tumble the mixture at 100 RPM for about 45 minutes. Thereafter, it is 


ready for pressing. To do so, the dried propellant sh i i i 
Se Meee 2 prop should be pressed into any desirable rocket motor, engine, mold, ect., under a typical 


Burn rate: 0.45 inches per second at 1000 psi 

Burning rate pressure slope: 0.57 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can detonate, but only severe conditions. 
Percentage: 77% ammonium perchlorate, 16% Teflon, 7% butyl rubber 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets and missiles for various applications. 


rail High Performance smokeless polymer rocket propellant: 
ee ae Reape ee to 03-03-09A, with the ammonium nitrate being replaced with ammonium perchlorate. Into a suitable 
a ce Soa ae di 0 stirrer, place 375 milligrams of finely powdered sulfur, followed 
, y £0 grams of carbon black, followed by 9 grams of Milori bli foll 
grams of ammonium perchlorate, followed by 500 milli: wetti i ped et rami eo 
‘ grams of Aerosol-OT wetting agent (dioctyl ester of sodi ini 
acid), and then followed by 1.5 grams of Flexamine antioxi 5% di i : pi oem are 
. oxidant (25% diarylamine-ketone comp! d i i 
and phenols, commercially available), and then blend the mi 5 mi Gea ine 
2 ; 5 mixture for about 10 to 15 minutes. Thereafter, add in 50 grams 
ao Sib ae : Bae heeled: haba followed by 10 grams of dibutoxyethoxyethyl oral shee 
~113, which is N,N-dimethyl-tertiary butyl sulfenyl dithiocarb izati 
then continue to blend the mixture for about 15 minu 5 mi t ixtu oe 
tes. After 15 minutes, the mixture is read 
; 5 lv to be casted. To do so, ; 
vibrate the mixture into any desirable rocket engine, motor, mold, ect, under the usual techniques, and then cure pee 


oven at 76 Celsius for 7 to 14 days. Can be ignited using an i 
: g g any stand g igniti iti 
Burn rate: 0.21 to 0.25 inches per second at 1000 psi _= Seer eon renee 


Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 
Tendency to cake: None 

Explosive ability: Very low. 


charge 
r HE shape section 
charge 
warhead 
— : Description/Details: 
LA typical wire guided missile for anti-tank purposes. sai = ll : 


High Performance Rocket Propellants 

percentage: 81.8% ammonium perchlorate, 10.8% Butadiene copolymer, 2.1% dibutoxyethyoxyethyl formal plasticizer, 2.1 % 
carbon black filler, 1.9% milori blue burning catalyst, 0.38% mixed residues, 0.32% zinc oxide catalyst, 0.32% flexamine 
antioxidant agent, 0.10% aerosol-OT wetting agent, 0.10% SA-113 vulcanization accelerator, 0.08% sulfur 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used for high performance rockets, missiles, and take-off-assisted rocket packs. 


| 03-01-018A: High Performance smokeless polymer rocket propellant: 


This procedure is identical to 03-03-010A, but like the previous example, the ammonium nitrate is replaced by ammonium 
perchlorate. Into a suitable empty ball mill, place 2.1 grams of magnesium oxide, followed by 41 grams of ammonium dichromate, 
followed by 375 grams of ammonium perchlorate, followed by 13.5 grams of Milori blue, and then tumble the mixture at 50 to 100 
RPM for about 30 to 40 minutes. Thereafter, or in the mean time, into a separate clean beaker, or similar container, equipped with 


| motorized stirrer, place 28 grams of a copolymer 1,3-butadiene-2-methyl-5-viny lpyridine, and then begin to blend this rubbery 
_ polymer. Shortly thereafter. add in 10.5 grams of Philblack E (a furnace black sold by the Phillips Petroleum Company), followed by 


27 grams of polybutadiene compound sold as “Butarez 15 plasticizer”, and then continue to blend the mixture for about 5 minutes. 
After 5 minutes, immediately add all the dry ingredients from the ball mill, and then continue to blend the mixture for about 15 to 20 
minutes. Thereafter, the mixture is ready to be casted. To do so, it simply needs to be poured, pressed, and vibrated into any desirable 


_ rocket motor, engine, mold, ect, under the usual means, and then cure in an oven at 120 Celsius for about 3 hours. Can be ignited 
__ using any desirable means. 
_ Burn rate: 0.41 to 0.44 inches per second at 1000 psi 


Water resistance: Good. 
Stability: Can be stored for many years. 


_ Flammability (1 to 10): 9 

| Ease of ignition (1 to 10): 8+ 

| Tendency to cake: None 

_ Explosive ability: Very low. 

| Percentage: 75.4% ammonium perchlorate, 8.2% ammonium dichromate, 5.6% butadiene coplymer, 5.4% polybutadiene 

_ plasticizer, 2.7% milori blue burn catalyst, 2.1% philblack E furnace black, 0.42% magnesium oxide, 0.18% mixed residues 


Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for multiple uses. 


03-01-019A: High Performance ammonium perchlorate rocket propellant: 

Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing plastic stir blades, place 50 grams 
of finely powdered aluminum of average mesh, followed by 100 grams of finely powdered magnesium of the usual mesh, and then 
followed by 140 grams of ammonium perchlorate of average mesh. Immediately thereafter, add in 150 milliliters of diethyl ether. and 
then blend the mixture on high speed to form a dough. Thereafter, the dough-like material is ready for use. To use, the dough simply 
needs to be pressed into any desirable rocket motor, engine, mold, ect., under the usual conditions, and the resulting engine or mold 
should be cured at room temperature, or moderate temperatures for several hours to several days. Should be ignited using a black 
powder charge or equivalent ignition composition. 

Burn rate: 0.15 to 0.24 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None 

Explosive ability: May explode under severe conditions. 

Percentage: 48.2% ammonium perchlorate, 34.4% magnesium, 17.2% aluminum, 0.20% mixed residues 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for multiple uses. 


03-01-020A: High Performance ammonium perchlorate rocket propellant: 

Into a suitable beaker, or similar mixing container, equipped with motorized stirrer in the usual means, place 27.6 grams of glyceryl 
monoricinoleate (GMRO), followed by 766 milligrams of diethanol oleamide (DEQ), followed by 16.8 grams of toluene 
diisocyanate (TDI). followed by 700 milliliters of acetone. Thereafter, blend the mixture for about 5 minutes at room temperature. 
Thereafter, add in 600 grams of finely powdered boron, followed by 300 grams of ammonium perchlorate, and then followed by 766 
milligrams of ferric acetyl acetonate, and then continue to blend the mixture for about 30 to 40 minutes to form a homogenous 
mixture where no solid material settles out after stirring has stopped. Thereafter, pour and vibrate the fluidized mass into any desirable 
rocket motor, engine, ect., under the usual means, and then cure the devices in an oven at 60 Celsius until the acetone has evaporated 
and the rocket propellant has hardened—time vary. 

Burn rate: 0.22 inches per second at 800 psi at 26 Celsius 

Water resistance: Good. 


nh 
Go 


Stability: Can be stored for many years. High Performance Rocket Propellants 


Flammability (1 to 10): 8 (based on burn rate) 
Ease of ignition (1 to 10): 7% 
Tendency to cake: None 
Explosive ability: None. 
Percentage: 63.4% boron, 31.72 
‘ ¢ » 31.7% ammonium perchl, g ici 
. les eh ee 0.08% diethanol priced ore Mee Be eee se 
ion: Deflagrating explosive (classified Sp 
Use: Can be used i fun i mea SN Saar 
in medium velocity rocket motors for propelling artillery and mortar rounds to i 
g increase range. 


toluene diisocyanate, 0.08% 


03-01- : Hi 
on : ey plata ee perchlorate rocket propellant: 
a container, equipped with i i in th 
a7 i Pe quipped with motorized stirrer in the usual fashio 
ee che ase followed by 60 grams of lithium perchlorate, and fee i ine ire peas i 
out 10 to 15 minutes. Thereafter, quickly add in 39.95 grams of “ pees ie 
. oxy binder called Unox 


cs > > 


Celsius for 20 hours. 
Burn rate: Undisclosed, but 
: 3 robabl i 
Saba imbeanre i) y average for ammonium perchlorate propellants. 
Plaeeoil Can be stored for many years 
ammability (1 to 10): 9 (based on rat 
: : t i 
Ease of ignition (1 to 10): 7+ iii tes 
Tendency to cake: None 
a ability: Moderate, only under severe conditions 
ercen 2 45,479 i 
sey ms 47% ammonium perchlorate, 23.1% urea, 11.99% lithiu 
: 1 4.49% tallow monoglyceride, 1.35% maleic anhydride, 0.16999 ii fal aber aa 
B rea where removed to reduce complications) noua 
oe eri ied explosive (classified as propellant). 
: € used in high performance rockets and missiles for multiple uses 


epoxy binder, 7.33% polypropylene 


03-01-022A: High Performa 
2A: nce meltable-wax am i 
a suitable beaker or similar container, equipped cefiprene cepa arent 


Into 
372 grams of ammonium irrer in the 1 fashi 
é perchlorate, and th usual fashion, place 95 gra 
Celsius, and then stir the molten mixture at ee followed by 33 grams of polyethylene wax, and then heat ile ha ieee te ; y 
0 125 


tempe 5 mi 
ns ke Ee note mee ba a 7 ae i ane . to 15 minutes. Thereafter, the mixture is ready for use. To 
ct., in the usual means, and th a g and vibrating the mixture into an 3 
Fae ee has munitions to cool at room temperature for 24 hours ae caine an pee Fail 
: . : : 
Water resistance: Good. i oe 
Stability: Can be stored for many years. 


Flammability (1 to 10): 8 to 9 
: ba i 

fe ceienivntt oto e (based on rate of combustion) 
Tendency to cake: None 
Aen ability: Moderate, only under severe conditions 
Ae ees ges eee dansih perchlorate, 19% urea, 6. 6% wax 

ton: Deflagrating explosive (classifi ope 
ai flag ig assified as propellant). 

an be used in high performance rockets and missiles for rn uses 


03-01-0234: Hi i 
peta eet aaa polymeric ammonium perchlorate rocket propellant: 
imuar container, equipped with motorized stirrer in the ial fashi 
on 


gin shortly after adding in the tin octoate. 


= 


Water resistance: Good. 
Stability: Can be stored for many years. 


34 


/ percentage: 61.47% ammonium perchlorate, 17.6% epoxy binder, 


_ 93-01-024A: High Performance ammonium p 


_ then continue to blend the mixture for 
| Thereafter, the mixture is ready for use. 
_ mold, ect, under a pressure of 1800 to 2400 psi. Th 
_ 400 millimeters of mercury applied to evacuate air. 
_ pours. The cured propel 
_ Burn rate: Not calculated, but typical for ammonium perchlorate propellants. 


_ Water resistance: Good. 


_ Percentage: 847% ammonium perchlorate, 14.8% digly 
tin octoate curing catalyst, 0.1201% balance (exact decimal _ Classification: Deflagrating explosive (classified as propellant). 


03-01-025A: High Performance and flexible, 
_ inereaser: 


_ water. Then stir the mixture to dissolve all the semicarb 
_ 248.4 grams of silver perchlorate, followed b 
_ Thereafter, mix both solutions. and then stir t 
| chloride, and then recrystallize the semicarbazide pe 
_ water). Note: removing the water und 
_ semicarbazide perchlorate has been co 
_ volume of water or methylene chloride. T 


High Performance Rocket Propellants 


jammability (1 to 10): 9 (based on rate of combustion) 
gase of ignition (1 to 10): 7 % (based on black powder ignition). 
fendency to cake: None 


Explosive ability: Moderate. only under severe conditions. 
12.29% urea, 8.19% aluminum, 0.409% tin octoate, and 0.111% 


_ palance 


Classification: Deflagrating explosive (classified as propellant). 


_ Use: Can be used in high performance rockets and missiles for multiple uses. 


erchlorate rocket propellant: 


blender, or similar device, equipped with motorized stirrer, place 180 grams of diglycidyl ether, 


lene chloride, and then blend the mixture for about 10 minutes to dissolve the diglycidyl ether. 
Thereafter, add in 1020 grams of ammonium perchlorate of 250 to 300 mesh, followed by 13.2 grams of triethylene tetramine, and 


about 60 to 70 minutes at room temperature. Thereafter, the mixture should be a tacky mass. 
pressed into any desirable rocket motor, engine, 


be placed into a vacuum apparatus, and a vacuum of 
d in an oven at 100 Celsius for about 4 


jnto a suitable mixing container, 
followed by 360 milliliters of methy 


To use, the tacky brittle mass needs to be 
ereafier, the munitions need to 
Thereafter, the munitions need to be cure 


lant can be ignited using any standard means. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 7 % (based on black powder ignition). 
Tendency to cake: None 


Explosive ability: Moderate, only under severe conditions. 
cidyl ether, 1% triethylene tetramine, 0.2% balance 


Use: Can be used in high performance rockets and missiles for multiple uses. 


ammonium perchlorate rocket propellant with semicarbazide perchlorate burn 


Step 1: Preparation of semicarbazide perchlorate 


grams of semicarbazide hydrochloride, and then add in 1200 milliliters of 
azide hydrochloride. Then, into’a separate beaker or similar container, place 
y 600 milliliters of water. Thereafter, stir the mixture to dissolve all of the perchlorate. 
he combine mixture for several minutes. Thereafter, filter-off the precipitated silver 
cchlorate from the filtered liquid (the semicarbazide will remain dissolved in the 
e crystallization process. Once the crystalline 

liected, it should be dissolved in hot methanol, and then precipitated by adding in 6 times the 
he collected precipitate should them vacuum dried or air-dried. Note: these crystals should 
rystals are then suitable for use in step 2. 


Into a suitable beaker or similar container, place 133.8 


er vacuum can be used to speed up th 


then be ground in a ball mill to pulverize the crystals. The dried pulverized c 


Step 2: Preparation of propellant composition 


th motorized stirrer, place 90 grams of Paraplex P-10 binder, followed by 45 grams of 


esh, and then followed by 165 grams of ammonium perchlorate of average mesh, and then 
for about 5 to 10 minutes to form a uniform mixture. Note: the Paralax P-10 may even begin 
to polymerize at room temperature so take note. After the 5 to 10 minute blending period, add in 1.5 grams of benzoyl peroxide, and 
then briefly, yet thoroughly, blend the mixture on rapid speed for about 30 seconds to 1 minute. Thereafter, immediately pour, press, 
and vibrate the mixture into any desirable rocket motor, engine, ect., and then allow the mixture to cure at room temperature for 
several days or more. The rocket propellant can be fired using any desirable ignition composition. 


Burn rate: 0.35 inches per second at 1800 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 10 (based on combustion). 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: May explode under severe conditions only. 


Into a suitable mixing bowl, equipped wi 
semicarbazide perchlorate of 40 to 80m 
rapidly and thoroughly blend the mixture 


in 


un 


High Performance Rocket Propellants 


Percentage: 54.7% ammonium perchlorate, 29.85% Paralax P-10 binder, 14.9% semicarbazide perchlorate, 0.497% benzoyl 
peroxide, 0.053% rounded balance 


Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance military and commercial rockets for multiple uses. 


03-01-026A: High Performance ammonium perchlorate rocket propellant containing magnetic iron oxide burn catalyst: 
Into a suitable mixing container, blender, or similar device, equipped with motorized stirrer, place 85 grams of nitrocellulose, 
followed by 205 grams of ammonium perchlorate of 250 to 300 mesh, followed by 145 grams of nitroglycerine, followed by 40 


of magnetic iron-III-oxide, and then gently blend the mixture for about 1 hour at room temperature. Thereafter, the mixture is ready 
for use. To use, the mass needs to be pressed into any desirable rocket motor, engine, mold, ect, under a pressure of 1800 to 2400 psi. 
Thereafter, the munitions need to be placed into an oven and cured at 40 to 50 Celsius for several hours. The cured propellant can be 
ignited using any standard means. 

Burn rate: Not calculated, but typical for ammonium perchlorate propellants. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 7% (based on black powder ignition). 

Tendency to cake: None 

Explosive ability: Moderate, only under severe conditions. 

Percentage: 41.41% ammonium perchlorate, 29.29% nitroglycerine, 17.17% nitrocellulose, 8% triacetin, 2% magnetic iron-II- 
oxide catalyst, 1% 2-nitrodiphenylamine, 1% resorcinol, 0.13% balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in high performance rockets and missiles for multiple uses. 


Note: Normally this procedure is safe, but inexperienced personnel should not attempt to prepare this rocket propellant unless 
maximum safety precautions are taken. Perform this operation using proper blast shielding. 


03-01-027A: High Performance rubber-like ammonium perchlorate rocket propellant: 

Into a suitable mixing container. blender, or similar device, equipped with motorized stirrer, place 75 grams of lithium aluminum 
hydride, followed by 210 grams of ammonium perchlorate of average mesh, followed by 500 milligrams of carbon black, followed 
by 214.5 grams of a partially polymerized binder (composed of 99.85% fluoroalkyl methacrylate monomer (v is 4 and R is CH3), and 
0.15% benzoyl peroxide). Thereafter, blend the mixture for about 15 to 20 minutes at room temperature. Thereafter, the mixture is 
ready for use. To use, the mass needs to be pressed into any desirable rocket motor, engine, mold, ect, in the usual manner, and then 
the munitions need to be placed into an oven and first cured at 35 Celsius for 24 hours, followed by heating at 45 Celsius for 24 
additional hours, and then heated at 55 Celsius for 120 hours. After the curing process, the propellant will be in the form a rubber-like 
mass. The cured propellant can be ignited using any standard means. 

Burn rate: 0.10 to 0.15 at standard pressure 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 to 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 6% (based on black powder ignition). 

Tendency to cake: None 

Explosive ability: Moderate, only under severe conditions. 

Percentage: 42.9% polymerized binder, 42% ammonium perchlorate, 15% lithium aluminum hydride, 0.1% carbon black, 0.7% 
mixed residues 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in high performance rockets and missiles for multiple uses. 


03-01-027B: High Performance rubber-like ammonium perchlorate rocket propellant: 

Into a suitable mixing container, blender, or similar device, equipped with motorized stirrer, place 100 grams of finely pulverized 
aluminum, followed by 275 grams of ammonium perchlorate of average mesh, followed by 100 grams of a partially polymerized 
binder (composed of 59.91% fluoroalkyl methacrylate monomer (7 is 3 and R is CH3), and 39.94% fluoroalkyl methacrylate 
monomer (# is 4 and R is CH3), and 0.15% benzoyl peroxide. Thereafter, blend the mixture for about 15 to 20 minutes at room 
temperature. Thereafter, the mixture is ready for use. To use, the mass needs to be pressed into any desirable rocket motor, engine, 
mold, ect, in the usual manner, and then the munitions need to be placed into an oven and first cured at 50 Celsius for 72 hours, 
followed by heating at 70 Celsius for 24 hours, and then followed by heating at 85 Celsius for about 24 hours. After the curing 


Process, the propellant will be in the form a rubber-like mass. The cured propellant can be ignited using any standard means. 
Burn rate: 0.10 to 0.15 at standard pressure 
Water resistance: Good. 
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Stability: Can be stored for many years. 
Flammability (1 to 10): 8 to 9 (based on rate of combustion) 
_ fase of ignition (1 to 10): 6% (based on black powder ignition). 


2/2 a tt sanaeanecoenosinetstes 


2 


Tendency to cake: None 


: Explosive ability: Moderate, only under severe conditions. 


Percentage: 57.89% ammonium perchlorate, 21% aluminum, 21% partially polymerized binder, 0.11% balance 
Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used in high performance rockets and missiles for multiple uses. 
grams of triacetin, followed by 5 grams of 2-nitrodiphenylamine, followed by 5 grams of resorcinol, and then followed by 10 grams 93-01-028A: High Performance ammonium perchlorate rocket propellant utilizing asphalt: o bt ta 
: Into a suitable beaker of similar container, equipped with motorized stirrer, place ean ae ee aban — 

i illi 5 100 grams at a temperature of 720 Fahrenheit), and then ; 
ee a dd i 1 acetamide, followed by 40 grams of castor oil, followed 
/ i low the asphalt to soften. Thereafter, add in 15 grams of cetyl ac tammide, ams i 

/ a 75 pee poe Gin ohacaib and then blend the mixture for about 10 to 15 minutes. Thereafter, add in, in small portions at a 


i j i elsius. 
time while stirring, 375 grams of ammonium perchlorate, and then continue to blend the mixture for tet if susie ho es 
Thereafter, the softened mixture is ready for casting. To do so, it simply needs to be presses into any desira @ roc. eee ee a ; 
mold, ect. in the usual fashion, and then allow to cool and harden. The hardened material can be ignited using any sut 5 


Burn rate: 0.10 at standard pressure 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 (based on rate of combustion) 
Ease of ignition (1 to 10): 7 4 (based on black powder ignition). 
Tendency to cake: None , fai 
losive ability: Moderate, only under severe condi ; 
cae me ammonium perchlorate, 10.5% asphalt, 8% castor oil, 3.5% dibutyl sebacate, 3% cetyl acetamide 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets and missiles for the usual uses. 


i i i-soli ket propellant: 

-01- : Ity ammonium perchlorate semi-solid (gelled) roc 
aa : aes aareiare ei Soret: equipped with motorized stirrer, place 447 grams of regular unleaded ae ia 
add in 53 grams of aluminum naphthenate (containing 7.55 ere eas oy aes ie Se 

i 1. Thereafter, add in 75 grams of carbon black, an en followe of : 
anor ee ate for about 20 to 30 minutes. Thereafter, the tacky gel is ready for the To oe it cepa 2 be Laie a 

i sig i ion. The gelled propellant mixture can be ig ig any 
i ble rocket motor, engine, mold, ect, in the usual fashion g pe 
So a ae ihe bun rate using a small sample before committing to a rocket munition for safety—stories of rocket motors 


_ exploding without warning have been reported, so use caution. 


Burn rate: Burns smoothly. 
Water resistance: Good. 
Stability: Can be stored for many years. ; 
Flammability (1 to 10): 8 to 9 (based on rate of combustion) 
Ease of ignition (1 to 10): 6 % (based on black powder ignition). 
Tendency to cake: None eae ees 
i ility: Normally none. Has been known to ex : 
Site ios seanibalin perchlorate, 22.35% unleaded gasoline, 3.75% carbon black, 2.65% aluminum naphthenate 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used to propel rockets and missiles. Can also be used as a gas generator. 


-O1- : i high performance sterile ammonium perchlorate rocket propellant for use in space rockets: 
ia : aStern EST similar container, equipped with motorized stirrer and contained in an ice eae eee ‘ Sel gad 4 
a ce fags ied iene Cobian aoe Slane, aster emneo bons 

i rchlorate. Thereafter, 

Fe aS Rada ce tal To do so, it simply needs to be pressed into any desirable rocket motor, engine, mold, 
ect, in the usual fashion, and then cured at 60 Celsius for 72 hours. 
Burn rate: Good burn rate—average 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 to 9 (based on rate of combustion) 
Ease of ignition (1 to 10): 6 % (based on standard ignition). 
Tendency to cake: None 2) 
Explosive ability: Possible, but unlikely under most conditions. : 


; High Performance Rocket Propellant: 
ae oe ammonium perchlorate, 18.8% polyurethane, 16% lan oui 1 2% 
assification: Deflagrating explosive (classified as propellant) 

Use: Can be used to propel space devices. , 


ethylene oxide addition agent 


Me ee ae re ae formance ammonium perchlorate rocket propellant: 
similar container, equipped with motorized sti ; 
80 gram ; stirrer, place 345 grams of ammoni 
fol i brie yee he Sided eee followed by 5 grams of red iron-III-oxide, eee by on ene. seen by 
+4) gr of IPDI (isophorone diisocyanate compound), and then followed by 650 milligrams of. ‘40.2246 Z ee 


methyl is-4~ -6-tert- 
ylenebis-4-methyl-6-tert-butylphenoland cure catalyst), and then heat and blend the mixture at 63 Celsius for nearly an hour. 


ediat eas : ‘ 
Immediately thereafter, the fluidized mixture is ready for casting. To do so, it simply needs to be poured and vibrated into an 
y 


¢ : = : mold, ect, in the U. y 


Water resistance: Good. 
Stability: Can be stored for many years. 
e paains ett (1 to 10): 9 (based on rate of combustion) 

ase of ignition (1 to 10): 7 (based on standard isniti 
Tendency to cake: None re 
Explosive ability: Possible. 
Percentage: 69% ammonium perchlorate, 16% i 

» 16% al i 

compound, 0.13% AO-2246 curing catalyst aces 
iain aaean Deflagrating explosive (classified as propellant). 

se: Can be used to propel projectiles, rockets, and missiles for multiple uses. 


1% iron oxide burn catalyst, 0.89% IPDI 


Rocket assisted 40mm g renade projectile 


: Details 
rimer ; i ; 
oa The adjacent illustration outlines the design of a 
rocket ? ae 40mm projectile to extend its range by a short 
Soe sy alg distance. The projectile consists of a small shape 
€ 


charge capable of penetrating about 2 inches of steel 
The projectile is fired using a low-pressure low , 
recoil system, where by gas fills the gas chamber 
producing pressure. The pressure forces the grenade 
down range. Centrifugal force arms the grenade after 
about 6 to 9 revolutions. : 


NOSE 


£3 
aS ere 
Sy ees 


ag Se Ne 


generating comp 
firing pin 
solid copper cone 


rocket 


charge 


detonating 


03-01-032A: High performance ammonium per 

Into a suitable beaker or similar heat resistant ae eae of 
followed by 1.35 grams of trimethylol propane, followed by 2 5 grams _ “ 
dispersion agent, followed by 1.25 grams of phenyl beta-naphthylamine 
20 minutes under vacuum. Note: vacuum must be applied to de-gas the mi 
then add in 10.7 grams of toluene diisocyante, and then corinne to blend 
Thereafter, stop the blending and then allow the mixture to stand at 35 Cel 
After about 2 hours, place the mixture into a suitable beaker and then chi 
place the cold mixture into a ball mill, filled with 500 erin of Teflon co 
Wee for several hours to form a uniform pulverized mass Thereafter 
the 300 mesh mixture into a suitable beaker or similar caniaiiee and he 


TW ; d h Oo use. To use, the ta 
= ’ 4 at room 


ed stirrer, place 84 grams of polypropylene glycal, 
‘Alosperse”, which is a alkyl] naphthalene sulfonate 
Thereafter, blend the mixture at 60 Celsius for about 15 to 
xture. Thereafter, reduce the temperature to 43 Celsius, and 
the mixture at this temperature for about 15 to 20 minutes 
sius for about 2 hours to allow the mixture to polymerize 
ll the mixture in a dry bath for several hours. Thereafter 
ated heavy steel shot, and then tumble the mixture at 500 

ass the pulverized mass through a 300 mesh screen. Then place 
en add in 325 grams of ammonium perchlorate, followed by 


58 


grain cord 


High Performance Rocket Propellants 
temperature for about 24 hours. Thereafter, cure the munitions in a freezer for 24 hours. Thereafter, the munitions can be fired using 
any suitable ignition mixture. 
purn rate: Very smooth. 0.2 to 0.23 at 1000 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 (based on rate of combustion) 
Fase of ignition (1 to 10): 6 % (based on standard ignition). 
Tendency to cake: None 
Explosive ability: Possible. 
Percentage: 65% ammonium perchlorate, I 6.8% polypropylene glycol, 15% aluminum powder, 2.14% toluene diisocyante 
polymerization process, 0.5% alosperse, 0.27% trimethylol propane, 0.25% phenyl beta-naphthylamine, 0.04% possible moisture 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets and missiles for the usual purposes. 


03-01-033A: High performance ammonium perchlorate rocket propellant: 

Into a suitable beaker or similar heat resistant container, equipped with motorized stirrer, place 50 grams of polyvinyl chloride (Geon 
Paste Resin 121). followed by 50 grams of dibutyl sebacate. Thereafter, blend the mixture at room temperature for about 15 to 20 
minutes. Thereafter, place the mixture into a suitable beaker or similar container. and then chill this mixture in a dry ice bath for 
several hours. Thereafter, remove the dry ice bath, and then add in 394 grams of ammonium perchlorate, followed by I gram of 
dibutyl tin dilaurate, and then blend the mixture for about 5 to 10 minutes. Now, the mixture is ready for use. To use, the mixture 
simply needs to be placed into any desirable rocket motor, and then the munitions need to be heated to about 60 to 90 Celsius to melt 
the mixture. When the mixture has melted, the munitions should be vibrated, and thereafter, allowed to cure at room temperature for 
24 hours, and followed by curing in a freezer for 24 hours. Note: the mixture will expand and then de-expand when melted so this 
needs to be calculated for the dimensions of the rocket. The cured munitions can then be fired using any means. 

Burn rate: Very smooth. 0.2 to 0.23 at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 6 / (based on standard ignition). 

Tendency to cake: None 

Explosive ability: Possible. 

Percentage: 79.59% ammonium perchlorate, 10.1% dibutyl sebacate, 10.1% polyvinyl chloride, 0.2% dibutyl tin dilaurate, 0.01% 
possible moisture 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for the usual uses. 


03-01-034A: High performance smokeless ammonium perchlorate rocket propellant: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 450 milligrams of chromium 2- 
ethylhexanoate, followed by 322 grams of a carboxy terminated polybutadiene with a molecular weight of 5,000 and a specific 
gravity of 0.91 at 60 degrees Fahrenheit containing 1.0 to 1.5 percent 2,2'-methylene-bis(4-methyl-6-tertbutyl) phenol as antioxidant, 
followed by 18.5 grams of a diglycidyl ether of bisphenol A (with an epoxy equivalent of 174 and 98 percent pure) with N,N-ortho- 
tris(epoxypropy!) p-aminophenol (with an epoxy equivalent of 97.4 and 96 percent pure), followed by 13 grams of dioctyl adipate, 
followed by 13 grams of a polymer of butadiene (containing a small amount of phenyl-beta-naphthylamine as stabilizer), thereafter 
followed by 830 grams of ammonium perchlorate of average mesh, and then followed by 25 grams of aluminum powder of average 
mesh. Thereafter, blend the mixture for about 1 hour to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the 
mixture needs to be pressed and vibrated into any desired rocket motor or engine in the usual fashion. Thereafter, the munitions should 


be cured at room temperature for about 6 days. 

Burn rate: Typical. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 6+ (based on standard ignition). 

Tendency to cake: None 

Explosive ability: Possible. 

Percentage: 67.9% ammonium perchlorate, 26.3% polybutadiene polymer, 2% aluminum, 1.5% diglycidyl ether, 1% butadiene 
polymer, 1% dioctyl adipate, 0.036% chromium compound catalyst, 0.264 % balanced 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for the usual purposes. 


03-01-034B: High performance smokeless ammonium perchlorate rocket propellant (modified): 


High Performance Rocket Propellants 
Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 750 milligrams of chromium 2- 
ethylhexanoate, followed by 322 grams of a carboxy terminated polybutadiene with a molecular weight of 5,000 and a specific 
gravity of 0.91 at 60 degrees Fahrenheit containing 1.0 to 1.5 percent 2,2'-methylene-bis(4-methyl-6-tertbutyl) phenol as antioxidant, 
followed by 18 grams of a diglycidyl ether of bisphenol A (with an epoxy equivalent of 174 and 98 percent pure) with N,N-ortho- 
tris(epoxypropyl) p-aminophenol (with an epoxy equivalent of 97.4 and 96 percent pure), followed by 26.5 grams of a polymer of 
butadiene (containing a small amount of phenyl-beta-naphthylamine as stabilizer), thereafter followed by 830 grams of ammonium 
perchlorate of average mesh, and then followed by 25 grams of aluminum powder of average mesh. Thereafter, blend the mixture for 
about 1 hour to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed and vibrated 
into any desired rocket motor or engine in the usual fashion. Thereafter, the munitions should be cured at room temperature for about 
6 days. 
Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 (based on rate of combustion) 
Ease of ignition (1 to 10): 6+ (based on standard ignition). 
Tendency to cake: None 
Explosive ability: Possible. 
Percentage: 67.9% ammonium perchlorate, 26.3% polybutadiene polymer, 2.1% polymer butadiene, 2% aluminum, 1.47% 
diglycidyl ether, 0.06% chromium compound catalyst, 0.17% balanced 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets and missiles for the usual purposes. 


03-01-034C: High performance smokeless ammonium perchlorate rocket propellant (modified): 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 750 milligrams of chromium 2- 
ethylhexanoate, followed by 322 grams of a carboxy terminated polybutadiene with a molecular weight of 5,000 and a specific 
gravity of 0.91 at 60 degrees Fahrenheit containing 1.0 to 1.5 percent 2,2'-methylene-bis(4-methyl-6-tertbutyl) phenol as antioxidant, 
followed by 18 grams of 3,4-epoxycyclohexyimethyl carboxyl-3,4-epoxycyclohexane (with an epoxy equivalent of 130.6 and 96% 
pure) and the N.N-ortho-tris(epoxypropyl) p-aminophenol, followed by 26.5 grams of a polymer of butadiene (containing a small 
amount of phenyl-beta-naphthylamine as stabilizer), thereafter followed by 830 grams of ammonium perchlorate of average mesh, 
and then followed by 25 grams of aluminum powder of average mesh. Thereafter, blend the mixture for about 1 hour to forma 
uniform mixture. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed and vibrated into any desired rocket 
motor or engine in the usual fashion. Thereafter, the munitions should be cured at room temperature for about 6 days. 

Burn rate: Typical. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on rate of combustion). 

Ease of ignition (1 to 10): 6+ (based on standard ignition). 

Tendency to cake: None 

Explosive ability: Possible. 

Percentage: 67.9% ammonium perchlorate, 26.3% polybutadiene polymer, 2.1% polymer butadiene, 2% aluminum, 1.47% epoxy 
compound, 0.06% chromium compound catalyst, 0.17% balanced 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for the usual purposes. 


03-01-035A: High performance smokeless ammonium perchlorate rocket propellant with copper sulfide burn accelerator: 
Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot of the usual diameter, place 1500 grams of ammonium 
perchlorate, and then tumble the perchlorate at 400 RPM for about 30 minutes. Thereafter, add in 260 grams of a hydroxyl 
terminated polybutadiene resin (Arco R45M), containing isophorone diisocyanate curing agent, and then add in 40 grams of fine- 
grained copper-I-sulfide. Thereafter, seal the ball mill to make it air-tight, and then continue to tumble the mixture at 350 RPM for 
about 2 hours. Thereafter, the mixture is ready for use. To use, press and vibrate the mixture into any desired rocket motor, engine, 
ect., in the usual manner, and then cure the munitions in an oven at moderate temperature, or allow the composition to cure at room 
temperature. Once the composition is dry and hard, the outer layer of the propellant should be coated with a thin layer of carbon 
black—in this case, press and vibrate the mixture into a rocket mold. 

Burn rate: 0.4 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None 

Explosive ability: Moderate—only under severe conditions. 
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Percentage: 83.3% ammonium perchlorate, 14.44% poly butadiene resin, 2.22% copper-II-sulfide, 0.04% residual balance 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for the usual purposes. 


Details 
Another example of a rocket assisted anti-tank 
munition. The electro sensitive fuse works by 
generating an electric current upon impact. 


Rocket propelled projectile 
electronic HE shape 


system charge 


solid rocket 


nose cone 


er t 
irl ey 
Haye lipiit 


copper cone 


ignition plastic body 
charge 
primer 


detonator 


_ 03-01-035B: High performance ammonium nitrate rocket propellant with copper sulfide burn accelerator: 

__ Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot of the usual diameter, place 1500 grams of ammonium 

: nitrate, and then tumble the perchlorate at 400 RPM for about 30 minutes. Thereafter, add in 260 grams of a hydroxyl terminated 
: polybutadiene resin (Arco R45M), containing isophorone diisocyanate curing agent, and then add in 40 grams of fine-grained 

_ copper-II-sulfide. Thereafter, seal the ball mill to make it air tight, and then continue to tumble the mixture at 350 RPM for about 2 


hours. Thereafter, the mixture is ready for use. To use, press and vibrate the mixture into any desired rocket motor, engine, ect., in the 
usual manner, and then cure the munitions in an oven at moderate temperature, or allow the composition to cure at room temperature. 
Once the composition is dry and hard, the outer layer of the propellant should be coated with a thin layer of carbon black—in this 
case, press and vibrate the mixture into any desired rocket mold. 

Burn rate: 0.4 inches per second at 1000 psi 

Water resistance: Good. 


: Stability: Moderate. May “cake-walk” on prolonged exposure (new term for becoming non-homogenous and fracturing on long 
| exposure to moisture. 

_ Flammability (1 to 10): 9 (based on rate of combustion). 

_ Ease of ignition (1 to 10): 6+ 


Tendency to cake: None 

Explosive ability: Moderate—only under severe conditions. 

Percentage: 83.3% ammonium nitrate, 14.44% polybutadiene resin, 2.22% copper-Il-sulfide, 0.04% residual balance 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for the usual purposes. 


03-01-036A: High performance ammonium perchlorate rocket propellant with copper sulfide burn accelerator (aluminum 


based): ; 
Into a suitable mixing bowl, or similar container, equipped wit motorized stirrer, place 500 milliliters of hexane, and then add in 1500 


grams of ammonium perchlorate (20 microns), and then blend the mixture to form a pasty mass. Thereafter add in 260 grams of 
| powdered aluminum, followed by 55 grams of copper sulfide, and then blend the mixture on moderate speed for about 40 minutes. 
_ Thereafter, place the mixture onto a shallow pan or tray, and then allow the mixture to thoroughly air-dry. Note: a vacuum can be 


applied to remove the solvent faster. Thereafter, place the dried mass into a suitable ball mill, filled with 500 grams of Teflon coated 


__ heavy steel shot, and then tumble the mixture for about 3 hours to form a uniform powder. Thereafter, place this pulverized mass into 
_ asuitable mixing bowl, equipped with motorized stirrer, and then add in 150 grams of Epon 815 epoxy resin, or any other desired 


liquid epoxy compound, and then blend the entire mixture the absence of air for about 30 minutes. Thereafter, the mixture is ready for 
use. To use, simply press and vibrate the mixture into any desired rocket engine, mold, ect., in the usual manner. Thereafter, allow the 
motors to cure at room temperature or in an oven at ordinary temperatures in the usual manner. Use typical ignition composition. 
Burn rate: 0.3 to 0.4 inches per second at average psi 

Water resistance: Good. 

Stability: Typical. 


Flammability (1 to 10): 9 (based on rate of combustion) 
_ Ease of ignition (1 to 10): 6+ 
_ Tendency to cake: None 
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Explosive ability: Moderate—only under severe conditions. 
Percentage: 76.33% ammonium perchlorate, 13.23% aluminum powder, 7.63% epoxy resin, 2.79% copper-II-sulfide, 0.02% 
impurities 
Classification: Deflagrating explosive (classified as propellant). 
Use: For rockets and missiles for the usual propulsion needs. 


High Performance Rocket Propellants 

mold, rocket motor, ect., under a pressure of 850 psi, and at 74 Celsius. If desired, the propellant can be extruded through die cast 
machines to form grains of any desired diameter or size. 

_ Burn rate: No data, but probably typical for ammonium perchlorate based propellants. 

Water resistance: Good. 

Stability: Typical. 

Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None 

Explosive ability: Moderate—only under severe conditions. 

Percentage: 76.39% ammonium perchlorate, 11.07% butadiene-1,3, 3.97% sulfur, 2.98% potassium dichromate, 2.25% silicon 
nitride, 2.18% stearic acid, 0.79% silicon monoxide, 0.26% magnesium oxide filler, 0.11% residual balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: used in rockets and missiles for the usual purposes. 


03-01-037A: High performance ammonium perchlorate rocket propellant (with metal hydride accelerator component): 

Into a suitable ball mill. filled with 500 grams of Teflon coated steel shot of the usual diameter, place 1200 grams of ammonium 
perchlorate, followed by 120 grams of magnesium powder, followed by 50 grams of copper-II-chromite, and then followed by 70 
grams of titanium hydride. Thereafter, tumble the mixture at 150 RPM for about 2 hours in the absence of moisture. Thereafter, place 
this mixture into a suitable mixing bowl, or similar container, equipped with motorized stirrer in the usual manner. Note: separate the 
tumbled mixture from the steel shot using a typical screen in the usual manner. Now, into the mixing bowl, place 500 milliliters of 
acetone, and then add in 750 grams of ammonium nitrate, followed by 350 grams of sodium hydride, and then blend the mixture on 
moderate speed to form a rough paste. Thereafter, place the mixture into a vacuum apparatus, and remove the solvent using a vacuum, 
Thereafter, place the dried mass into a suitable ball mill, filled with 500 grams of heavy steel shot, and then tumble the mixture for 
about 2 hours in the absence of air to form a uniform powder. Thereafter, place this pulverized mass into a suitable mixing bowl, 
equipped with motorized stirrer, and then add in 250 grams of Epon 815 epoxy resin, or any other desired liquid epoxy compound, 
and then blend the entire mixture in the absence of air for about 30 minutes. Thereafter, the mixture is ready for use. To use, simply 
press and vibrate the mixture into any desired rocket engine, mold, ect., in the usual manner. Thereafter, allow the motors to cure at 
room temperature or in an oven at ordinary temperatures in the usual manner. Use typical ignition composition. 

Burn rate: 0.21 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Typical. 

Flammability (1 to 10): 9 (based on rate of combustion). 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None 

Explosive ability: Moderate—only under severe conditions. 

Percentage: 43.01% ammonium perchlorate, 26.88% ammonium nitrate, 12.54% sodium hydride, 8.96% epoxy resin, 4.2% 
magnesium powder, 2.5% titanium hydride, 1.79% copper-I-chromite burn rate catalyst, 0.12% residual impurities 
Classification: Deflagrating explosive (classified as propellant). 

Use: For rockets and missiles for the usual propulsion needs. 


Rocket assisted artillery shell 


High Explosive 


Description/Details: 
The above illustration shows the rocket grain, and explosive payload. The rocket is merely fired upon firing from the cannon and 
the resulting gas pressure produced by the propellant grain ignites the rocket grain. As previously stated, rocket assisted artillery 
shells have ranges extended by 5 to 10 kilometers on average. 


03-01-039A: High performance castable ammonium perchlorate rocket propellant: 

Into a suitable beaker, equipped with motorized stirrer, place 170 grams of finely powdered PVC, followed by 45 grams of dioctyl 
sebacate, and then followed by 1100 grams of ammonium perchlorate. Thereafter, blend the mixture at moderate speed for about 2 
hours to form a uniform mixture. Thereafter, heat the mixture to 177 Celsius and blend the mixture until the mixture fuses. Once the 
mixture fuses, continue to blend the mixture for about 5 to 10 minutes. Immediately thereafter, the mixture is ready for use. To use, 
press and vibrate the fused mixture into any mold, rocket motor, ect., and then allow the munitions to cool and set. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Typical. 

Flammability (1 to 10): 9 (based on rate of combustion) 

__ Ease of ignition (1 to 10): N/A 

Tendency to cake: None 

Explosive ability: Moderate—only under severe conditions. 

Percentage: 83.65% ammonium perchlorate, 12.92% PVC, 3.42% dioctyl sebacate, 0.01% mixed impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: used in rockets and missile for the usual purposes. 


03-01-038A: High performance ammonium perchlorate rocket propellant (with silicon monoxide accelerator component): 
Into a suitable airtight mixing bowl, equipped with motorized stirrer, in the usual manner, place 167 grams of butadiene-1,3, and then 
add in 33 grams of methacrylic acid. Thereafter, blend the mixture to form a copolymer compound. Note: heat may be used to 
accelerate the process. Thereafter, add in 1152 grams of ammonium perchlorate, followed by 8.8 grams of magnesium oxide, and 
then followed by 2 grams of silicon monoxide. Thereafter, blend the mixture at high speed for about 1 hour, in the absence of air. 
Thereafter, the mixture is ready for use. To use, press the mixture into any mold, rocket motor, ect., under a pressure of 850 psi, and at 
74 Celsius. If desired, the propellant can be extruded through die cast machines to form grains of any desired diameter or size. 

Burn rate: No data. 

Water resistance: Good. 

Stability: Typical. 

Flammability (1 to 10): 9 (based on rate of combustion). 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None 

Explosive ability: Moderate—only under severe conditions. 

Percentage: 84.53% ammonium perchlorate, 12.25% butadiene-1,3 binder, 2.42% methacrylic acid catalyst, 0.64% magnesium 
oxide filler, 0.146% silicon monoxide burn rate accelerator, 0.014% residual balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: For rockets and missiles for the usual propulsion needs. 03-01-039B: High performance castable ammonium perchlorate rocket propellant (with silicon nitride and calcium carbide 
burn enhancer): 

Into a suitable beaker, equipped with motorized stirrer, place 190 grams of finely powdered PVC, followed by 56 grams of dioctyl 
Sebacate, and then followed by 1250 grams of ammonium perchlorate. Thereafter, blend the mixture for 30 minutes to form a 
uniform mixture. Thereafter, add in 50 grams of silicon nitride, and then followed by 45 grams of calcium carbide, and then continue 
to blend the mixture for about 15 minutes. Thereafter, heat the mixture to around 177 Celsius and blend the mixture until the mixture 
fuses. Once the mixture fuses, continue to blend the mixture for about 5 to 10 minutes. Immediately thereafter, the mixture is ready for 
use. To use, press and vibrate the fused mixture into any mold, rocket motor, ect., and then allow the munitions to cool and set. 

Burn rate: Average. 

Water resistance: Good—keep away from moisture. 

Stability: Typical. 


03-01-038B: High performance ammonium perchlorate rocket propellant (with silicon monoxide and silicon nitride 
accelerator component): 

Into a suitable airtight mixing bowl, equipped with motorized stirrer, in the usual manner, place 167 grams of butadiene-1,3, and then 
add in 33 grams of stearic acid. Thereafter, blend the mixture to form a copolymer compound. Note: heat may be used to accelerate 
the process. Thereafter, add in 1152 grams of ammonium perchlorate, followed by 4 grams of magnesium oxide, and then followed 
by 12 grams of silicon monoxide. Thereafter, blend the mixture at high speed for about 1 hour, in the absence of air. Thereafter, 
quickly add in 60 grams of sulfur, followed by 45 grams of potassium dichromate, and then followed by 35 grams of silicon nitride. 
and then continue to blend the mixture in the absence of air. Thereafter, the mixture is ready for use. To use, press the mixture into any 
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Flammability (1 to 10): 9 (based on rate of combustion) 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None 
Explosive ability: Moderate—only under severe conditions. 
Percentage: 78.56% ammonium perchlorate, 11.94% ammonium perchlorate, 3.52% dioctyl sebacate, 3.14% silicon nitride, 2.83% 
calcium carbide, 0.01% impurities 
Classification: Deflagrating explosive (classified as propellant). 
Use: used in rockets and missile for the usual purposes. 


03-01-040A: High Performance ammonium perchlorate rocket propellant with nitrocellulose base: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 200 grams of triacetin, followed by 50 grams of tri-butoxyethyl 
Phosphate, followed by 250 grams of nitrocellulose (average nitrogen content), and then followed by 2.5 grams of lecithin. 
Thereafter, blend the mixture on moderate speed for about 15 minutes to form a nice slurry. Thereafter, add in 460 grams of 
ammonium perchlorate, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture into a 
vacuum apparatus, and de-gas the mixture under vacuum. Thereafter, the mixture is ready for use. To use, the mixture needs to be 
poured, pressed and vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at 70 Celsius for 
about 2 days. A standard ignition composition can be used for proper burn. 

Burn rate: Unknown. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 7 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 47.79% ammonium perchlorate, 25.97% nitrocellulose, 20.77% triacetin, 5.19% tri-butoxyethyl phosphate, 0.25% 
lecithin, 0.03% balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-01-040B: High Performance ammonium perchlorate rocket propellant with nitrocellulose base: 

First, into a clean mixing bowl, equipped with motorized stirrer, place 210 grams of nitrocellulose, followed by 37.5 grams of 
nitroglycerine, and then followed by 2.5 grams of diphenyl amine. Thereafter, blend the mixture on moderate speed for about 15 
minutes. Thereafter, into a separate suitable mixing bowl, equipped with motorized stirrer, place 150 grams of triacetin, followed by 
100 grams of methyl phthalyl ethyl glycolate, followed by the 250 grams of nitrocellulose mixture prepared earlier, and then followed 
by 2.5 grams of lecithin. Thereafter, blend the mixture on moderate speed for about 15 minutes to form a nice slurry. Thereafter, add 
in 470 grams of ammonium perchlorate, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the 
mixture into a vacuum apparatus, and de-gas the mixture under vacuum. Thereafter, the mixture is ready for use. To use, the mixture 
needs to be poured, pressed and vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at 70 
Celsius for about 7 days. A standard ignition composition can be used for proper burn. If desired, the mixture can be extruded from 
any desired die cast machine to form grains of various sizes for use as a high performance gun propellant. 

Burn rate: 0.25 to 0.4 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 6 to 7 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 48.32% ammonium perchlorate, 21.59% nitrocellulose, 15.42% triacetin, 10.28% methyl phthalyl ethyl glycolate, 
3.85% nitroglycerine, 0.25% lecithin, 0.25% diphenyl amine, 0.04% residual balance 

Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for the usual uses and as a gun propellant. 


03-01-040C: High Performance ammonium perchlorate rocket propellant with nitrocellulose base: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 192 grams of triacetin, followed by 288 grams of diethyl 
phthalate, followed by 480 grams of nitrocellulose (average nitrogen content), followed by 20 grams of lecithin, and then followed 
by 1680 grams of ammonium perchlorate, and then blend the mixture on moderate speed for about 45 minutes. Thereafter, place the 
mixture into a vacuum apparatus, and de-gas the mixture under vacuum. Thereafter, the mixture is ready for use. To use, the mixture 
needs to be poured, pressed and vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at 75 
Celsius for about 2 days. A standard ignition composition can be used for proper burn. If desired, the mixture can be extruded from 
any desired die cat machine to form grains of various sizes for use as a high performance gun propellant. 
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| purn rate: Typical. 

Water resistance: Good. 

| Stability: Can be stored for many years. 

/ Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 63.15% ammonium perchlorate, 
0.03% residual balance 


i ion: Deflagrating explosive (classified as propellant). 
Coca ae in military and commercial rockets and missiles for the usual uses and as a gun propellant. 


18.04% nitrocellulose, 10.82% diethyl phthalate, 7.21% triacetin, 0.75% lecithin, 
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propellant. 
Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8 
Tendency to cake: None 
Explosive ability: Stable. 
Percentage: 49.38% ammonium perchlorate, 46 
adipitate, 1.23% lecithin, 0.02 aller ca ae pence 
i ion: ating explosive (classine : 
Oe ake ies my commercial rockets and missiles for the usual uses and as 


se ese gettin tot 
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24.69% nitrocellulose, 12.34% diethyl phthalate, 12.34% bis-(3,5,5-trimethoxy hexyl) 


a gun propellant. 


i j i ket propellant: Sam 
-01- : ity high Performance ammonium perchlorate rocket apes en 
eee : eric Rta ie 400 milliliters of methanol, and then add and dissolve 43 grams of tris-1-(2-methyl aziridinyl) phosp 


oxide. and then followed by 15 grams of tartaric acid. Thereafter, gently blend the mixture at room anaes Melee ecaied ca 
ere hi mixture into a suitable vacuum apparatus, and remove the methanol under vacuum. : kak ctagnesen a 
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speed for about 1 hour Thereafter, the mixture is ready for use. To use. the mixture needs to be pressed, and vibrated into any 


i i and hard. The 
rocket motor, mold, engine ect., in the usual manner, and then cured in an oven at moderate temperature until dry 


propellant can be fired using any suitable means in the usual manner. 
Burn rate: Typical. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: Stable. 
peantice. 67.9% ammonium perchlorate, 15.99% aluminum powder, 
polymerized tartaric acid compound, 0.0901% residue 
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casing, mold, engine, ect., and then allow the munitions to cool at room temperature. The propellant can be fired using any suitable 
means in the usual manner. 
Burn rate: 0.17 inches per second at 1000 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): unknown 
Tendency to cake: None 
Explosive ability: Stable. 
Percentage: 49.6% ammonium perchlorate, 49.2% polychlorotrifluoroethylene copolymer, 1.2% paraffin wax binder 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets and missiles for the usual purposes. 


03-01-043A: High performance low temperature burning smokeless propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 88.5 grams of adipic acid, followed by 86 grams of diethylene 
glycol, and then followed by 3.5 grams of maleic anhydride. Thereafter, blend the mixture for about 10 minutes. Thereafter, place 35.8 
grams of this adipic acid/diethylene glycol/maleic anhydride mixture into a clean separate mixing bowl, equipped with motorized 
stirrer in the usual manner, and then add in 850 grams of ammonium perchlorate, followed by 93.3 grams of n-butyl acrylate, 
followed by 14.4 grams of methyl acrylate, and then blend this mixture for about 10 minutes on moderate speed. Finally, add in 4 
grams of methyl amyl ketone peroxide, and then followed by 2.5 grams of lecithin. Thereafter, continue to blend the mixture on 
moderate speed for about 30 minutes at room temperature. Finally, the mixture is ready for casting. To do so, the mixture should be 
poured and pressed into any desirable rocket motor, engine, mold, ect., under mild pressure, and the following munitions should then 
be cured in an oven at 105 Celsius for 24 to 48 hours. 

Burn rate: Unknown. 

Combustion temperature: Unknown. 

Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 85% ammonium perchlorate, 9.33% n-butyl acrylate binder, 3.58% polyester binder compound, 1.44% methyl acrylate 
binder, 0.4% methyl amyl ketone peroxide cure catalyst, 0.25% lecithin wetting agent 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in rockets and missiles for the usual manner. Preferably used in wire guided missiles. 


03-01-043B: High performance moderate temperature burning smokeless propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 74 grams of adipic acid, followed by 70.5 grams of diethylene 
glycol, and then followed by 5.3 grams of maleic anhydride. Thereafter, blend the mixture for about 10 minutes. Thereafter, place 
123.5 grams of this adipic acid/diethylene glycol/maleic anhydride mixture into a clean separate mixing bowl, equipped with 
motorized stirrer in the usual manner, and then add in 750 grams of ammonium perchlorate, followed by 123.5 grams of styrene, and 
then blend this mixture for about 10 minutes on moderate speed. Finally, add in 2.5 grams of cumene hydroperoxide, and then 
followed by 500 milligrams of lecithin. Thereafter, continue to blend the mixture on moderate speed for about 30 minutes at room 
temperature. Finally, the mixture is ready for casting. To do so, the mixture should be poured and pressed into any desirable rocket 


motor, engine, mold, ect., under mild pressure, and the following munitions should then be cured in an oven at 105 Celsius for 24 to 
48 hours. 


Burn rate: Unknown. 

Combustion temperature: Unknown. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% ammonium perchlorate, 12.35% polyester binder, 12.35% styrene, 0.25% cumene hydroperoxide cure catalyst, 
0.05% lecithin wetting agent 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in rockets and missiles for the usual manner. Preferably used in wire guided missiles. 


03-01-044A: High performance smokeless propellant: 
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{nto a suitable mixing bowl, equipped with motorized stirrer, place 250 grams of finely divided PVC (Geon 121), followed by 10 
grams of barium ricinoleate, and then followed by 250 grams of dibutyl sebacate, and then blend the mixture for about 5 minuets to 
g : 


] form a uniform mixture. Thereafter, add in 1530 grams of ammonium perchlorate, and then continue to blend the mixture for about 


45 minutes at high speed. Thereafter, the fluidized mixture is ready for casting. To do so, the mixture should be poured and vibrated 
into any desirable rocket motor, engine, mold, ect., and the following munitions should then be cured in an oven at 175 Celsius for 
several hours or until the propellant is dry and hard. 


| Burn rate: 0.10 inches per second at standard pressure. 0.50 inches per second at 2,000 psi 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 7 _ ; 
Percentage: 75% ammonium perchlorate, 12.25% PVC, 12.25% dibutyl sebacate, 0.49% barium ricinoleate stabilizer, 0.01% 
mixed balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in rockets and missiles for the usual purposes. 


03-01-045A: High performance smokeless propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 2.7 grams of trimethylol propane, followed byl 68 grams of 
polypropylene glycol, followed by 2.5 grams of phenyl beta-naphthylamine, followed by 5 grams a, “alrosperse’ : (alkyl naphthalene 
sulfonate dispersing agent), and then followed by 400 milligrams of ferric acetyl acetonate. Thereafter, heat the mixture to 60 
Celsius, and then blend the mixture at this temperature for 45 to 50 minutes under moderate vacuum to de-gas the mixture and remove 
moisture. Note: extra time may be needed to fully remove the water. Thereafter, remove the vacuum, and then reduce the temperature 
of the mixture to about 45 Celsius, and then add in 21.4 grams of toluene diisocyante, followed by 650 grams of ammonium 
perchlorate, and then followed by 150 grams of aluminum powder of average mesh. Thereafter, blend the mixture in the absence of 
air for about 5 to 10 minutes under vigorous speed. Thereafter, the semi-fluidized mass is ready for casting. To do so, the mixture 
should immediately be poured and vibrated into any desirable rocket motor, engine, mold, ect., and the following munitions should 
then be cured in an oven at 35 Celsius for several hours to allow for proper polymerization. 

Burn rate: 0.34 inches per second at 1500 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): Unknown. 


J Tendency to cake: None. 


Explosive ability: None. it ; 
Percentage: 65% ammonium perchlorate, 16.8% polypropylen glycol plasticizer, 15 % aluminum powder, 41 ea sone 
diisocyante polymerization catalyst, 0.5% “alosperse” polymerization agent, 0.27% trimethylol propane binder aid, 0.25% phenyl 
beta-naphthylamine binder catalyst, 0.04% ferric acetyl acetonate catalyst 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in rockets and missiles for the usual purposes. 


03-01-046A: Specialty high Performance polymer-based rocket propellant: 

Into a suitable ball mill or vertical mixer, place 94 grams of polyurethane, followed by 80 grams of aluminum powder, and then 
followed by 320 grams of ammonium perchlorate. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour. Thereafter, 
place this mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 6 grams of ethylene oxide. Thereafter, 
blend the mixture on high speed for about 45 minutes in the absence of air. Thereafter, the mixture is ready for use. To use, the 
mixture simply needs to be pressed into any desirable rocket motor, mold, engine, ect., and then cured in an oven at 60 Celsius for 
about 72 hours. 

Burn rate: Typical. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on average burn rate). 

Ease of ignition (1 to 10): 6 %4 

Tendency to cake: None 

Explosive ability: Stable. ie 
Percentage: 64% ammonium perchlorate, 18.8% polyurethane, 16% aluminum powder, 1.2% ethylene oxide polymerization agent 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual means. 
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Multiple launch system (commonly found on helicopters) ; ; , pmmouie Dinitramide (ADN) Rocket Propellants 
ian section 2: Ammonium Dinitramide (ADN) Rocket Propellants 
Chemicals used in this section (binders are not included) 
7. Potassium nitrate (see Black Powder) me Sulfur (see Black Powder) 
3, Charcoal (see Black Powder) 4. Sugar Carbon (see Modified Black Powder) 
5, Barium Chromate (see Modified Black Powder) 6. Potassium Perchlorate (see Modified Black Powder) 
17, Potassium Dichromate (see Modified Black Powder) 8. Ammonium Bisulfide (see Modified Black Powder) — 
[ 9. Potassium chlorate (see Modified Black Powder) __| 10. Carbon Disulfide (see Modified Black Powder) 
11. Nitrocellulose (see Modified Black Powder) =] 12. Lead Tetraoxide (see Modified Black Powder) 
13. Diphenylamine (see Modified Black Powder) 14. Titanium Dioxide (see Modified Black Powder) = 
15. Manganese Dioxide (see Modified Black Powder) 16. Sodium Benzoate (see Modified Black Powder) 
17. Ammonium Nitrate (see Modified Black Powder) Las. Calcium Carbonate (see Modified Black Powder) = 
19. Sodium Nitrate (see Modified Black Powder) ie 20. Urea (see Modified Black Powder) 
Details: 21. Lead Nitrate (see Modified Black Powder) 22. Nitro Starch (see Modified Black Powder) 
he — Spe aar aces a multiple rocket system, commonly found on helicopters or similar aircraft. These types of rockets BS ibetc Rae epee) ee eee its ipaaaamaas ae 
= ng they have no influence by laser or wire guidance. Un-guided rockets can be potent, but are less accurate. 25. Magnesium Sulfide (see Ammonium Perchlorate 26. Copper Chromite (see Ammonium Perchlorate Rocket 
Rocket Propellants) Propellants) 
27. Nitroguanidine (see Ammonium Perchlorate Rocket 28. Ammonium Sulfate (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 


29. Nitroglycerine (see Ammonium Perchlorate Rocket 30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propellants) Propellants) 
31. Iron-[-oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 


33. Teflon (see Ammonium Perchlorate Rocket 34. Zine Oxide (see Ammonium Perchlorate Rocket 


Propellants) Propellants) 
35. Ammonium Dichromate (see Ammonium 36. Lithium Perchlorate (see Ammonium Perchlorate 


| Perchlorate Rocket Propellants) Rocket Propellants) 
37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium 
Rocket Propellants) _| Perchlorate Rocket Propellants) 
39. Iron-[]1-oxide (red iron oxide) (see Ammonium 40. PVC (see Ammonium Perchlorate Rocket Propellants) 
Perchlorate Rocket Propellants) 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 42. Sodium Hydride (see Ammonium Perchlorate Rocket 
Propellants) Propellants) : 
43. Titanium Hydride (see Ammonium Perchlorate ~ | | 44. Silicon Nitride (see Ammonium Perchlorate Rocket 
| Rocket Propellants) Propellants) 
45, ADN a 
r : ——F 
ie) 
/ 
o=N 9 
\ ff 
we 
NH, oO 


ADN is a relatively new high-energy compound that has 


great interest and future potential. The potassium salt of 
ADN was first synthesized in 1971, and since then the 
research into ADN and its salts has expanded—many other 
salts have been prepared. ADN forms colorless to white to 
lightly yellowish crystals, which are more then adequate for 
replacing ammonium perchlorate in high performance solid 
rocket propellants. ADN shows great importance for rocket 
propellants and high performance gun propellants as it 
increases overall thrust, and decreases smoke and flash 
emissions. It also shows potential for clean burning 
firework and other pyrotechnic compositions. 


| Method of Preparation 1: | Method of Preparation 2: Add and dissolve 30 grams of | 
Step 1: Preparation of urea nitrate nitronium tetrafluoroborate into 250 milliliters of acetonitrile, 
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To a 200-milliliter beaker place 100 grams of 33% diluted 
nitric acid, and then add 28 grams of urea in small portions 
while stirring the 33% nitric acid vigorously. During the 
addition of the urea, the reaction temperature does not show 
any practical rise, so this reaction can be carried out at room 
temperature without cooling means. Immediately upon 
addition, urea nitrate forms as crystals. After the addition of 
the urea, allow the reaction mixture to stand for 20 minutes, 
and then filter the mixture to collect the urea nitrate 
crystals. Wash the crystals with 100 milliliters of cold 
water, and then vacuum dry or air-dry. The yield will be 
47.6 grams of urea nitrate with a melting point of 162 
Celsius. 


Step 2: Preparation of nitro urea 


Place 168 milliliters of 98% sulfuric acid into a 400- 
milliliter 3-necked flask, which is equipped with a 
thermometer, and stirrer. Then coo! the flask to -5 Celsius 
by means of an ice/salt bath. Then add and dissolve in small 
portions, 47.6 grams of urea nitrate (prepared in step 2) 
while stirring the 98% sulfuric acid. After the addition of 
the urea nitrate, stir the mixture for an additional 1 hour, 
and then pour the entire reaction mixture onto 300 grams of 
crushed ice contained in a beaker. After the ice melts, 
collect the crystals of nitrourea by filtration. After which, 
wash the crystals with 100 milliliters of ice cold water, and 
then vacuum dry or air-dry. The yield will be 32.4 grams of 
nitrourea with a melting point of 159 Celsius. Note: Since 
nitrourea dissolves easily in water, the yield is improved 
more by taking sufficient care when washing with cold 
water. 


Step 3: Preparation of ADN 


Mix the nitrourea (prepared in step 2) with 200 milliliters of 
acetonitrile, and then cool the mixture with an ice bath 
while stirring vigorously. To this stirred solution, gradually 
add 40.94 grams of the nitration reagent, nitronium 
tetrafluoroborate. In a short time, the solution becomes 
clear. After addition of the nitronium tetrafluoroborate, let 
the reaction mixture stand for about 1 hour. After this 1- 
hour period, pass 20 to 30 grams of ammonia gas into the 
reaction mixture. Stop the addition of the ammonia gas 
when the odor of ammonia can be detected. After the 
addition of ammonia, filter-off the by-product solids. Now, 
evaporate the filtered reaction mixture to concentrate it (no 
heat: preferably use a rotary evaporator if available). To 
concentrate the reaction mixture, evaporate the reaction 
mixture up-to-the-point where a very small amount of solid 
begins to precipitate. When a small amount of solid begins 
to precipitate, stop the evaporation process. and then mix 
the reaction mixture with 200 milliliters of ethyl acetate and 
stir for 2 minutes. After adding the ethyl acetate, if any 
precipitate is formed, filter it off because it will be by- 
product solids. Then concentrate the reaction mixture by 
evaporation in the same manner as before (no heat; 
preferably use a rotary evaporator if available). During the 
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evaporation of the reaction mixture, when a tiny amount of 
70 


and then cool the mixture to -20 Celsius by means of a dry 
ice/acetone bath. Thereafter, gradually add 8 grams of 
ammonium carbamate over a period of time sufficient to keep 
the temperature of the nitronium tetrafluoroborate at -20 
Celsius. During the addition, rapidly stir the acetonitrile. After 
the addition, stir the reaction mixture for 60 minutes at -20 
Celsius. During the 60 minute stirring period, prepare a mixture 
by adding and dissolving 26 grams of anhydrous ammonia into 
480 milliliters of isopropyl! alcohol, and then add this ammonia 
solution to 2 liters of diethyl ether and stir the mixture rapidly 
for several minutes. Then, after the 60-minute heating period of 
the nitronium tetrafluoroborate/ammonium carbamate mixture, 
add this nitronium tetrafluoroborate mixture into the 
ammonia/diethyl ether mixture while stirring the 
ammonia/diethyl ether mixture rapidly. After the addition, 
continue to stir for about 50 minutes. After 50 minutes, stop 
stirring, and then place the mixture into a rotary evaporator, and 
evaporate the reaction mixture to dryness. Afterwards, remove 
the dry solid from the rotary evaporator and then dissolve into a 
solvent mixture prepared by mixing 50 milliliters of acetone 
with 50 milliliters of ethyl acetate with stirring. Thereafter, 
filter-off any insoluble impurities, and then place the filtered 
liquid into a clean rotary evaporator, and evaporate the filtered 
mixture to dryness. After which, remove the dry product from 
the rotary evaporator. and then recrystallize the dry product 
from 20 milliliters of butanol. The collected solid is then dried 
under vacuum to yield 1.5 grams of high purity ammonium 
dinitramide. 

Method of Preparation 3: Dissolve 10 grams of KDN into 20 
milliliters of water. Then prepare a second solution by 
dissolving 10 grams of ammonium sulfate into 20 milliliters of 
water. Thereafter, mix these two solutions with stirring. A white 
precipitate of potassium sulfate will immediately form. After 
mixing both solutions, stir the reaction mixture for several 
minutes. After which, add 200 milliliters of isopropyl alcohol, 
and stir the mixture for several minutes. Then, filter-off the 
precipitated potassium sulfate, and then place the filtered 
reaction mixture into a rotary evaporator and evaporate-off the 
isopropyl alcohol under vacuum. If a rotary evaporator is 
unavailable, place the reaction mixture into a shallow pan, and 
then blow air over the surface until a moist solid remains. When 
a moist solid is obtained, collect the moist solid, and then re- 
dissolve into 300 milliliters of isopropyl alcohol. Thereafter, add 
300 milliliters of petroleum ether and stir the mixture for several 
minutes. After which, filter-off the precipitated ADN, and then 
vacuum dry or air-dry the solid. 
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solid begins to precipitate, stop the evaporation and then 
add 200 milliliters of chloroform. After the addition of the 
chloroform, filter-off the precipitated product, and then 
vacuum dry or air-dry. 


Note: Many other salts of ADN can be prepared by 
replacing dry ammonia gas with another base such as metal 


——— eer 


hydroxides or carbonates—preferably carbonates rather 
then hydroxides as strong hydroxides may decrease yields 
as the result of hydrolysis. 


47. Silicon Powder 


pees Urea Nitrate 


ae. 


NH, 


Urea Nitrate forms colorless, odorless leaflets with a 
melting point of 152 Celsius. The crystals are insoluble in 
cold water, but soluble in hot. The nitrate has been known 
to explode when struck or rubbed while heating. 

Method of preparation 1: To a 200-milliliter beaker place 
100 grams of 33% diluted nitric acid, and then add 28 
grams of urea in small portions while stirring the 33% nitric 
acid vigorously. During the addition of the urea, the 
reaction temperature does not show any practical rise, so 
this reaction can be carried out at room temperature without 
cooling means. Immediately upon addition, urea nitrate 
forms as crystals. After the addition of the urea, allow the 
reaction mixture to stand for 20 minutes, and then filter the 
mixture to collect the urea nitrate crystals. Wash the 
crystals with 100 milliliters of cold water, and then vacuum 
dry or air-dry. The yield will be 47.6 grams of urea nitrate 
with a melting point of 162 Celsius. 


Silicon powder is a black to grayish material. The powder is 
stable at room temperature and is much more resistant to 


chemical attack then other powders. It is insoluble in water and 


the usual solvents. 


r . 
48. Hexamine 


49, Boron powder 
f ] 


Hexamine, also known as methenamine, forms colorless to 
white crystals, granules, or powder. The melting point 
cannot be calculated at the crystals sublime upon heating. 
Hexamine is soluble in water, and slightly soluble in 
alcohol, but insoluble in most other solvents under the usual 
means. 


Boron powder is black to grayish-black material with a beautiful 


metallic luster. The powder is insoluble in water and the usual 


organic solvents. Boron powder is much less reactive then other 


powdered metals, but is capable of reacting with acids and 
bases. 


50. Sodium hypophosphite 


51. KDN 


Na—O 
eee 
\ 


- 


HO 


Sodium hypophosphite forms a monohydrate, which is a 
white, odorless granules or crystalline solid. The salt 
decomposes when strongly heated into phosphine, which 


Method of Preparation 1: Add and dissolve 30 grams of 
nitronium tetrafluoroborate into 250 milliliters of acetonitrile, 
and then cool the mixture to -20 Celsius by means of a dry 


71 


a 
i 
i 
| 
4 


Ammonium Dinitramide (ADN) Rocket Propellants 


bursts into flames. The salt is soluble in water, alcohol. and 
glycerol, but relatively insoluble in most organic solvents. 
Sodium hypophosphite can explode when mixed with a 
strong oxidizing agent and ignited. 
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ice/acetone bath. Thereafter, gradually add 8 grams of 
ammonium carbamate over a period of time sufficient to keep 
the temperature of the nitronium tetrafluoroborate at -20 
Celsius. During the addition, rapidly stir the acetonitrile. After 
the addition, stir the reaction mixture for 60 minutes at -20 
Celsius. During the 60-minute stirring period, prepare a mixture 
by adding and dissolving 208 grams of potassium carbonate into 
420 milliliters of warm water, and then add this solution to 2 
liters of diethyl ether with rapid stirring of the ether. Then, after 
the 60-minute heating period of the nitronium 
tetrafluoroborate/ammonium carbamate mixture, add this 
nitronium tetrafluoroborate mixture into the potassium 
carbonate/diethyl ether mixture while stirring the potassium 
carbonate/diethyl ether mixture rapidly. After the addition, 
continue to stir for about 50 minutes. After 50 minutes, stop 
stirring, and then place the mixture into a rotary evaporator, and 
evaporate the reaction mixture to dryness. Afterwards, remove 
the dry solid from the rotary evaporator and then dissolve into a 
solvent mixture prepared by mixing 50 milliliters of acetone 
with 50 milliliters of ethyl acetate with stirring. Thereafter, 
filter-off any insoluble impurities, and then place the filtered 
liquid into a clean rotary evaporator, and evaporate the filtered 
mixture to dryness. After which, remove the dry product from 
the rotary evaporator, and then recrystallize the dry product 
from 20 milliliters of butanol. The collected solid is then dried 
under vacuum to yield 1.5 grams of high purity potassium 
dinitramide. 


Method of Preparation 2: 
Step 1: Preparation of the potassium salt of Sulfamic Acid 


Prepare a suspension by adding 140.7 grams of sulfamic acid 
into 100 milliliters of water. Prepare a second mixture by 
dissolving 88 grams of potassium hydroxide into 100 milliliters 
of water. Thereafter, add the potassium hydroxide solution to 
the sulfamic acid suspension with rapid stirring. After which, 
pour the entire mixture into 428 milliliters of 95% ethanol while 
stirring the ethanol. After which, filter-off the precipitated 
potassium salt of sulfamic acid, wash with 100 milliliters of 
95% ethanol, several times, using the same washing portion, and 
then vacuum dry or air-dry the product. After the product has 
en dried, grind it up into a fine powder for use in 
step 2. 


Step 2: Preparation of potassium dinitramide 


Place 90 milliliters of 90% nitric acid into a beaker, and then 
add 32 milliliters of 98% sulfuric acid. Thereafter, cool the acid 
mixture to -30 Celsius by mean of a dry ice/acetone bath. Then, 
carefully, and gradually add 34 grams of the potassium salt of 
sulfamic acid (prepared in step 1), in 1 gram portions, to the 
nitrating acid mixture over a period of about 40 minutes. During 
the addition, rapidly stir the nitrating acid mixture and maintain 
its temperature at -30 Celsius. After the addition (40 minutes), 
immediately pour the entire reaction mixture into a beaker filled 
with 300 grams of crushed ice and 300 milliliters of water. 
Immediately thereafter, place this ice water mixture into a dry 
ice/acetone bath, and then rapidly add 18 grams of a cold 
otassium hydroxide solution prepared by dissolving 18 grams 


5.55% urea nitrate, 0.03% balance 
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of potassium hydroxide into 40 milliliters of ice-cold water. 
During the potassium hydroxide addition, rapidly stir the 
reaction mixture while keeping its temperature below 0 Celsius. 
Note: the solution should turn a greenish-yellow color. After the 
addition of the potassium hydroxide, place the reaction mixture 
into a rotary evaporator, and evaporate-off the water under 
vacuum until dry solid remains. If rotary evaporator is 
unavailable, place the reaction mixture into a shallow pan, and 
then blow air over the surface until dry solid remains. When dry 
solid remains, recover the dry solid, and then mix with 20 
milliliters of acetone, and then add 200 milliliters of isopropyl 
alcohol. Then stir the mixture rapidly for several minutes. After 
which, place the mixture into a clean rotary evaporator, and 
evaporate-off the acetone, and some of the isopropyl alcohol 
under vacuum. If a rotary evaporator is unavailable, place the 
mixture into a distillation apparatus, and carefully distill-off the 
acetone and some of the isopropyl alcohol. Once the acetone has 
been removed, stop the evaporation, and then cool the mixture 
to room temperature. When the acetone is removed, the KDN 
will precipitate. Thereafter, filter-off the precipitated KDN, and 
then vacuum dry or air-dry the product. The result will be about 
21.4 grams of relatively pure KDN. 


1. 03-02-001A High Performance Military grade rocket 
propellant of ADN: 59% ADN, 24% nitrocellulose, 13% 
aluminum, 3.6% polyisocyante curative catalyst, 0.40% 
impurities 


hh Performance Ammonium Dinitramide Propellants in this section - 


2. 03-02-002A: High Performance Military grade rocket 

propellant utilizing ADN: 68.32% ADN, 18.63% epoxy binder, 

12.42% aluminum powder, 0.62% copper chromite burn 
atalyst, 0.01% residual balance 


3. 03-02-003A: High Performance Military grade rocket 
propellant utilizing ADN: 57.14% ADN, 14.28% 
nitrocellulose, 12.69% aluminum powder, 10.31% epoxy binder, 


Ci 
lA, 03-02-004A: High Performance Military grade rocket 


propellant utilizing ADN: 63.15% ADN, 12.63% aluminum 
powder, 9.47% nitrocellulose, 7.36% potassium nitrate, 7.36% 


5. 03-02-005A: High Performance castable ADN rocket 
propellant: 48.85% ADN, 25.44% dimethoxyethyl phthalate, 
25.44% nitrocellulose, 0.25% lecithin, 0.,02% impurities 


—~ PVC, 0.03% mixed balance —| 


7.53% hexamine, 1.25% iron-IIl-oxide, 0.02% balance 


6. 03-02-006A: High Performance ADN rocket propellant: 
54.39% ADN, 16.73% urea nitrate, 12.55% PVC, 7.53% silicon, 


7. 03-02-007A: High Performance ADN rocket propellant: 
60.86% ADN, 10.43% magnesium powder, 8.69% ammonium 
perchlorate, 7.82% epoxy resin, 6.95% PVC, 5.21% 


8. 03-02-008A: High Performance AND/KDN rocket 
propellant: 55.29% AND or KDN, 13.82% potassium nitrate, 
12.9% Teflon, 9.21% aluminum powder, 6.45% boron powder, 
2.3% iron-Il-oxide, 0.03% mixed balance 


9, 03-02-009A: High Performance ADN rocket propellant: 
49% ADN, 26% ammonium perchlorate, 14% aluminum, 4.6% 
triacetin, 4% plastisol nitrocellulose, 1% magnesium oxide burn 
catalyst, 1% 2-nitrodiphenylamine, 0.32% 2,6-toluene 
diisocyanate curative, 08% residue 


nitrocellulose, 0.04 balance —. 


10. 03-02-010A High Performance Teflon based ADN rocket 
propellant: 69.3% ADN, 18.8% aluminum powder, 8.9% butyl 
rubber, 2.9% Teflon, 0.10% residue 


11. 03-02-011A High Performance ADN rocket propellant 
with boron modifier: 63.4% boron, 31.7% ADN, 2.9% glyceryl 
monoricinoleate, 1.77% toluene diisocyanate, 0.08% Ferric 
acetyl acetonate, 0.08% diethanol oleamide, 0.07% impurities 


~ | 12. 03-02-011B High Performance ADN rocket propellant | 


with boron modifier: 63.4% ADN, 31.7% boron powder, 2.9% 
glyceryl monoricinoleate, 1.77% toluene diisocyanate, 0.08% 
Ferric acetyl acetonate, 0.08% diethanol oleamide, 0.07% 
impurities Sail 


67.58% ammonium perchlorate, 16.48% nitrocellulose, 14.83% 
diglycidyl ether, 1.08% triethylene tetramine, 0.03% residual 
balance 

15. 03-02-014A: High performance ADN rocket propellant 
(with metal hydride accelerator): 43.01% ADN, 26.88% 
ammonium nitrate, 12.54% sodium hydride, 8.96% epoxy resin, 
4.2% magnesium powder, 2.5% sodium hypophosphite, 1.79% 
copper-II-chromite burn rate catalyst, 0.12% residual 


ee 03-02-012A High Performance ADN rocket propellant: 


14. 03-02-013A High performance ADN rocket propellant: 
67.9% ADN, 26.3% polybutadiene polymer, 2.1% polymer 
butadiene, 2% aluminum, 1.47% epoxy compound, 0.06% 
chromium compound catalyst, 0.17% residual balance 

16. 03-02-015A: High Performance JPL X360-ADN (new) 
rocket propellant: 48.03% ADN, 23.43% polypropylene glycol 
plasticizer, 20.58% ammonium nitrate, 4.7% toluene 
diisocyante, 1.96% copper chromite burn rate catalyst, 1.1 7% 
1,2,6-hexanetriol, 0.098% ferric acetyl acetonate, 0.032% 


impurities mixed residual balance 
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17. 03-02-016A: High performance ADN, JATO rocket 
propellant: 5/.04% ADN, 21.89% ammonium nitrate, 8% 2,4,- 
dinitrodiphenyl ether, 8% ethylene glycol diglycolate, 4.74% 
cellulose acetate, 3% Prussian blue pigment catalyst, 2.3% 
acetonylacetone dioxime, 1% carbon black, 0.03% residue 

19. 03-02-018A: High Performance ADN rocket propellant: 
75.52% ADN, 8.25% ammonium dichromate, 5.63% copolymer 
binder, 5.43% polybutadiene, 2.71% Milori blue catalyst, 2% 
carbon black filler, 0.40% magnesium oxide catalyst, 0.06% 
mixed residual balance 


18. 03-02-017A: High Performance ADN rocket propellant 
with nitroguanidine base: 47.24% ADN, 26.24% 
nitroguanidine, 20.99% triacetin, 5.24% diethyl phthalate, 
0.26% lecithin, 0.03% mixed balance 


20. 03-02-019A: High Performance ADN rocket propellant: | 


50% ADN, 21.42% magnesium sulfite, 14.28% nitrocellulose, 
7.14% aluminum powder, 5.71% magnesium, 1.42% aluminum 
stearate catalyst, 0.03% balance 


21. 03-02-020A: High Performance ADN military rocket 
propellant: 49.7% ADN, 24% nitroguanidine, 19.9% 
ammonium perchlorate, 4.7% ethyl acrvlate-acrylic acid 
copolymer, 1% UNOX 221 linking agent, 0.49% carbon black 
catalyst, 0.210% moisture 


03-02-001A: High Performance Military grade rocket propellant of ADN: 


Ammonium Dinitramide (ADN) Rocket Propellants ae 
i i i i d vibrated into any desired rocket motor, engine, ect., an 
xture is ready to use. To use, the mixture simply needs to be pressed an | et 0 ae, 
as cure the see in an oven at moderate temperature until the mixture is dry and hard. A standard igniter composition can be 
used in the typical manner. ; 
purn rate: Unknown—probably 0.5 inches per second at 500 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): N/A 
Tendency to cake: None 
losive ability: Stable. 
SE ee pay ADN, 18.63% epoxy binder, 12.42% aluminum powder, 0.62% copper chromite burn catalyst, 0.01% residual 
balance 
Classification: Deflagrating explosive (classified as propellant) 
Use: Specialty rocket propellant for various operations. 


F ae lizins ADN: 
-02-003A: High Performance Military grade rocket propellant utilizing 
a a suitable ainihe bowl, equipped with motorized stir in the usual means, place 360 grams of ADN, followed by 80 grams of 


Into a standard blender, utilizing a plastic blade, not sharp steel, place 14.4 grams of a polyisocyanate curative called Desmodur RTM 
N-100, followed by 52 grams of powdered aluminum of fine grain. Thereafter, turn on the blender (medium, and thoroughly blend 
the two ingredients for about 30 minutes at room temperature. Thereafter, simply add in 97 grams of nitrocellulose of any nitrogen 
percentage, followed by 236 grams of ADN. Immediately thereafter, continue to blend the mixture on low speed for about 30 minutes, 


aluminum powder of average mesh, followed by 35 grams of urea nitrate, followed by 90 ee of satis greta es caret 
7 liqui i i in the absence of air for abou : 
of epon 815, or any other liquid based epoxy resin, and then blend the mixture in I 
toes pesca is oN. to use. To use, the mixture simply needs to be pressed and vibrated into any desired rocket motor, 


Now, after blending, the propellant is used by simply pouring it and pressing it directly into your rocket motor or mold, and then 
gently shaking the motor or mold to remove any air bubbles, and then allowing the rocket motor or mold to cure for several days at 


room temperature. 


Burn rate: 0.70 inches per second at 1000 psi (average test fire’s may vary). 


Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 4 
Tendency to cake: None 


Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 59% ADN, 24% nitrocellulose, 13% aluminum, 3.6% polyisocyante curative catalyst, 0.40% impurities 


Classification: Deflagrating explosive (classified as propellant). 


Use: Specialty military rocket fuel for a variety of rockets and missiles. 


Anti-tank rocket 


Details 


rocket grain 


shape charge 


detonator 


| Another illustration of an anti-tank rocket. 


= 


03-02-002A: High Performance Military grade rocket propellant utilizing ADN: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual means, place 550 grams of ADN, followed by 100 grams of 
aluminum powder of average mesh, followed by 5 grams of copper-I-chromite, and then followed by 150 milliliters of acetone. 
Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter, place the mixture onto a shallow pan or tray, and 
allow the mixture to thoroughly dry. Note: a vacuum apparatus can be used to recover the solvent if desired. Thereafter, place the 
mixture into any suitable ball mill, and then tumble the mixture at 75 RPM for about 3 hours. Note: use about 50 grams of aluminum 


shot. Thereafter, place this mixture into any suitable clean mixing bowl, equipped with motorized stirrer, and then add in 150 grams of 
epon 815, or any other liquid based epoxy resin, and then blend the mixture in the absence of air for about 30 minutes. Thereafter, the 
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engine, ect., and then cure the munitions in an oven at moderate temperature until the mixture is dry and hard. A standard igniter 
composition can be used in the typical manner. 
Burn rate: 0.34 inches per second at 500 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None 
losive ability: Stable. 
erm 5 ae % ADN, 14.28% nitrocellulose, 12.69% aluminum powder, 10.31% epoxy binder, 5.55% urea nitrate, 0.03% 
4 ° y . 
balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Specialty rocket propellant for various operations. 
Note: KDN can be used in place of the ADN if desired. 


: wie Hlizine ADN: 
03-02-004A: High Performance Military grade rocket propellant utilizing 
Into a suitable mixing bowl, equipped with motorized stir in the usual means, place 600 grams of ADN, followed by 70 — ve 
potassium nitrate. followed by 120 grams of aluminum powder, followed by 90 ile He i beeen ray ae hae sls 
p in 450 millili d then blend the mixture about 30 minutes. A 
ly ground PVC, and then add in 450 milliliters of tetrahydrofuran, an 
Peale of cold water, and then continue to blend the mixture for about 40 minutes. Thereafter, filter-off the insoluble mass, 
and then press and vibrate the filtered-off mass into any desired rocket motor, engine, ect., and then cure the munitions in an oven at 
moderate temperature until the mixture is dry and hard. A standard igniter composition can be used in the typical manner. 
Burn rate: 0.45 to 0.48 inches per second at 500 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None 
Explosive ability: Stable. ; 
Perera: 63. 15 % ADN, 12.63% aluminum powder, 9.47% nitrocellulose, 7.36% potassium nitrate, 7.36% PVC, 0.03% mixed 
ge: 63. , 12. 
balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Specialty rocket propellant for various operations. 
Note: KDN can be used in place of the ADN if desired. 


-02- : Hig nce castabie ADN rocket propellant: 
ee ee anes the ammonium nitrate process. Into a suitable mixing bowl, equipped with ee hte ecards 
: grams of dimethoxyethyl phthalate, followed by 500 grams of nitrocellulose (average nitrogen ee » an a ee us es 
grams of lecithin. Thereafter, blend the mixture on moderate speed for about 15 minutes to form a nice : Lillenas ; Piers 
_ grams of ADN, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mix 
/ 
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apparatus, and de-gas the mixture under vacuum. Thereafter, the mixture is ready for use. To use, the mixture needs to be poured, 
pressed and vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at 70 Celsius for about 2 
days. A standard ignition composition can be used for proper burn. 
Burn rate: 0.15 inches per second at 500 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 6% 
Tendency to cake: None 
Explosive ability: Stable. 
Percentage: 48.85% ADN, 25.44% dimethoxyethyl phthalate, 25.44% nitrocellulose, 0.25% lecithin, 0.,02% impurities 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-02-006A: High Performance ADN rocket propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 650 grams of ADN, followed by 150 grams of fine grained PVC, 
and then followed by 90 grams of finely divided silicon. Thereafter, add in 250 milliliters of hexane, and then blend the mixture on 
moderate speed for about 15 minutes to form a pasty mass. Thereafter, add in 200 grams of urea nitrate, followed by 15 grams of 
iron-III-oxide, and then followed by 90 grams of hexamine, and then blend the mixture on moderate speed for about 30 minutes. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed and vibrated into any desired rocket motor, or engine, 
in the usual manner, and then cured in an oven at moderate temperature in the usual means. A standard ignition composition can be 
used for proper burn. 

Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A (most likely 9) 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 54.39% ADN, 16.73% urea nitrate, 12.55% PVC, 7.53% silicon, 7.53% hexamine, 1.25% iron-II-oxide, 0.02% 
balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 

Note: KDN can be used in place of the ADN if desired. 


03-02-007A: High Performance ADN rocket propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 700 grams of ADN, followed by 100 grams of ammonium 
perchlorate, followed by 120 grams of magnesium powder (note: coat the magnesium powder with linseed oil in a ball mill before 
adding), followed by 60 grams of nitrocellulose, followed by 80 grams of fine grained PVC, and then followed by 90 grams of any 
desired epoxy liquid resin. Thereafter, blend the mixture on moderate speed for about 45 minutes in the absence of air. Thereafter, the 
mixture is ready for use. To use, the mixture needs to be pressed and vibrated into any desired rocket motor, or engine, in the usual 
manner, and then cured in an oven at moderate temperature in the usual means. A standard ignition composition can be used for 
proper burn. 

Burn rate: 0.34 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Kase of ignition (1 to 10): 8+ 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 60.86% ADN, 10.43% magnesium powder, 8.69% ammonium perchlorate, 7.82% epoxy resin, 6.95% PVC, 5.21% 
nitrocellulose, 0.04 balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-02-008A: High Performance AND/KDN rocket propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 600 grams of AND or KDN, followed by 140 grams of finely 
powdered Teflon, and then followed by 70 grams of finely divided boron powder. Thereafter, add in 250 milliliters of hexane, and 
then blend the mixture on moderate speed for about 15 minutes to form a pasty mass. Thereafter, add in 150 grams of. potassium 
nitrate, followed by 25 grams of red iron-IIT-oxide, and then followed by 100 grams of aluminum powder, and then blend the 
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mixture on moderate speed for about 30 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed and 
vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at moderate temperature in the usual 
means. A standard ignition composition can be used for proper burn. 
Burn rate: 0.30 inches per second at 1500 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8 
Tendency to cake: None 
Explosive ability: Stable. : ‘ 
Percentage: 55.29% AND or KDN, 13.82% potassium nitrate, 12.9% Teflon, 9.21% aluminum powder, 6.45% boron powder, 2.3% 
iron-Lll-oxide, 0.03% mixed balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-02-009A: High Performance ADN rocket propellant: 7 
Into a suitable mixing bowl, mixer, blender, or similar container, place 23 grams of triacetin, followed by 70 grams of. finely divided 
aluminum powder, followed by 5 grams of finely divided magnesium oxide, followed by 5 grams of 2-nitrodiphenylamine, followe 
by 20 grams of plastisol nitrocellulose, followed by 245 grams of ADN, and then blend the mixture on low speed at room 
temperature for about 10 minutes. After 10 minutes, slowly add in 130 grams of ammonium nitrate, followed by 1.6 grams of 2,6- 
toluene diisocyanate, and then continue to blend the mixture on low speed for about 10 to 15 minutes to form a uniform mixture. 
Thereafter, the mixture is ready to be used. To use, the propellant needs to be pressed into any desirable rocket motor, engine, ect., 
under mild pressure, and then allowed to cure at room temperature for about several days. Note: heat may or may not be used to speed 
up the curing process, and caution should be taken. Requires proper ignition composition. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. ; 
Percentage: 49% ADN, 26% ammonium perchlorate, 14% aluminum, 4.6% triacetin, 4% plastisol nitrocellulose, 1% magnesium 
oxide burn catalyst, 1% 2-nitrodiphenylamine, 0.32% 2,6-toluene diisocyanate curative, 08% residue 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in high performance rockets for military and commercial use. 

Note: KDN can be used in place of the ADN if desired. 


03-02-010A: High Performance Teflon based ADN rocket propellant: 

Into a suitable mixing drum, bowl, blender, ect., equipped with motorized stirrer, place 45 grams of standard butyl rubber, followed 
by 15 grams of finely divided Teflon powder, followed by 95 grams of finely divided aluminum powder of standard mesh, followed 
by 350 ADN, and then followed by 150 milliliters of acetone, and then blend the mixture at room temperature until the bulk of the 
acetone evaporates. Thereafter, add in 250 milliliters of cold water, and then continue to blend the mixture for about 10 to 15 minutes 
on moderate speed. After 10 to 15 minutes, stop the stirring process, and then allow the mixture to stand at room temperature for an 
hour or so. During which time, the propellant mixture will settle to the bottom of the mixing container. Thereafter, filter-off the - 
insoluble propellant mixture, and then dry it in a desiccator filled with metallic sodium. Once the filtered-off propellant composition 
has been collected and thoroughly dried, it is ready for pressing. To do so, the dried propellant should be pressed into any desirable 
tocket motor, engine, mold, ect., under a typical pressure of 3000 or greater psi. 

Burn rate: Not calculated. 

Burning rate pressure slope: 0.49 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can detonate, but only severe conditions. 

Percentage: 69.3% ADN, 18.8% aluminum powder, 8.9% butyl rubber, 2.9% Teflon, 0.10% residue 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for various applications. 

Note: KDN can be used in place of the ADN if desired. 
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03-02-011A: High Performance ADN rocket propellant with boron modifier: 
Into a suitable beaker, or similar mixing container, equipped with motorized stirrer in the usual means, place 27.6 grams of glyceryl 
monoricinoleate (GMRO), followed by 766 milligrams of diethanol oleamide (DEO), followed by 16.8 grams of toluene 
_ diisocyanate (TDJ), followed by 700 milliliters of acetone. Thereafter, blend the mixture for about 5 minutes at room temperature. 
Thereafter, add in 600 grams of finely powdered boron, followed by 300 grams of ADN, and then followed by 766 milligrams of 
ferric acetyl acetonate, and then continue to blend the mixture for about 30 to 40 minutes to form a homogenous mixture where no 
solid material settles out after stirring has stopped. Thereafter, pour and vibrate the fluidized mass into any desirable rocket motor, 
engine, ect., under the usual means, and then cure the devices in an oven at 60 Celsius until the acetone has evaporated and the rocket 
propellant has hardened——time may vary. 
Burn rate: 0.15 inches per second at 500 psi and 50 Celsius. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 
Fase of ignition (1 to 10): 8 
Tendency to cake: None 
Explosive ability: None. 
Percentage: 63.4% boron, 31.7% ADN, 2.9% glyceryl monoricinoleate, 1.77% toluene diisocyanate, 0.08% Ferric acetyl acetonate, 
0.08% diethanol oleamide, 0.07% impurities 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in medium velocity rocket motors. 
Note: KDN can be used in place of the ADN if desired. 


03-02-011B: High Performance ADN rocket propellant with boron modifier: 

Into a suitable beaker. or similar mixing container, equipped with motorized stirrer in the usual means, place 27.6 grams of glyceryl 
monoricinoleate (GMRO), followed by 766 milligrams of diethanol oleamide (DEO), followed by 16.8 grams of toluene 
diisocyanate (TDD), followed by 700 milliliters of acetone. Thereafter, blend the mixture for about 5 minutes at room temperature. 
Thereafter, add in 600 grams of ADN, followed by 300 grams of finely ground boron powder, and then followed by 766 milligrams 
of ferric acetyl acetonate, and then continue to blend the mixture for about 30 to 40 minutes to form a homogenous mixture where no 
solid material settles out after stirring has stopped. Thereafter, pour and vibrate the fluidized mass into any desirable rocket motor, 
engine, ect., under the usual means, and then cure the devices in an oven at 60 Celsius until the acetone has evaporated and the rocket 
propellant has hardened—time may vary. 

Burn rate: Not calculated. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: None. 

Percentage: 63.4% ADN, 31.7% boron powder, 2.9% glyceryl monoricinoleate, 1.77% toluene diisocyanate, 0.08% Ferric acetyl 
acetonate, 0.08% diethanol oleamide, 0.07% impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in medium velocity rocket motors. 


03-02-012A: High Performance ADN rocket propellant: 
Into a suitable mixing container, blender, or similar device, equipped with motorized stirrer, place 180 grams of diglycidyl ether, 
followed by 360 milliliters of methylene chloride, and then blend the mixture for about 10 minutes to dissolve the diglycidyl] ether. 


Thereafter, add in 820 grams of ADN, followed by 200 grams of nitrocellulose. followed by 13.2 grams of triethylene tetramine, and 


then continue to blend the mixture for about 60 to 70 minutes at room temperature. Thereafter, the mixture should be a tacky mass. 
Thereafter, the mixture is ready for use. To use, the tacky brittle mass needs to be pressed into any desirable rocket motor, engine, 
mold, ect, under a pressure of 1800 to 2400 psi. Thereafter, the munitions need to be placed into a vacuum, and a vacuum of 400 
milliliters of mercury applied to evacuate air. Thereafter, the munitions need to be cured in an oven at 100 Celsius for about 4 hours. 
The cured propellant can be ignited using any standard means. 

Burn rate: Not calculated, but similar to ammonium perchlorate propellants. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: Moderate, only under severe conditions. 
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_ percentage: 67.58% ammonium perchlorate, 16.48% nitrocellulose, 14.83% diglycidyl ether, 1.08% triethylene tetramine, 0.03% 
_ yesidual balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance rockets and missiles for multiple uses. 
Note: KDN can be used in place of the ADN if desired. 


03-02-013A: High performance ADN rocket propellant: 
Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 750 milligrams of chromium 2- 
ethylhexanoate, followed by 322 grams of a carboxy terminated polybutadiene with a molecular weight of 5,000 and a specific 
gravity of 0.91 at 60 degrees Fahrenheit containing 1.0 to 1.5 percent 2,2'-methylene-bis(4-methyl-6-tertbutyl) phenol as antioxidant, 
_ followed by 18 grams of 3,4-epoxycyclohexylmethyl carboxyl-3,4-epoxycyclohexane (with an epoxy equivalent of 130.6 and 96% 
pure) and the N,N-ortho-tris(epoxypropyl) p-aminophenol, followed by 26.5 grams of a polymer of butadiene (containing a small 
amount of phenyl-beta-naphthylamine as stabilizer), thereafter followed by 830 grams of ADN of average mesh, and then followed by 
25 grams of aluminum powder of average mesh. Thereafter, blend the mixture for about 1 hour to form a uniform mixture. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed and vibrated into any desired rocket motor or engine 
in the usual fashion. Thereafter, the munitions should be cured at room temperature for about 6 days. 
Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
_ Flammability (1 to 10): 9 (based on rate of combustion). 
Ease of ignition (1 to 10): 6+ (based on standard ignition). 


Explosive ability: Possible. 

Percentage: 67.9% ADN, 26.3% polybutadiene polymer, 2.1% polymer butadiene, 2% aluminum, 1.4 7% epoxy compound, 0.06% 
chromium compound catalyst, 0.17% residual balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in rockets and missiles for the usual purposes. 

Note: KDN can be used in place of the ADN if desired. 


03-02-014A: High performance ADN rocket propellant (with metal hydride accelerator): 


_ Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot of the usual diameter, place 1200 grams of ADN. followed 


_ by 120 grams of magnesium powder, followed by 50 grams of copper-II-chromite, and then followed by 70 grams of sodium 
hypophosphite. Thereafter, tumble the mixture at 150 RPM for about 2 hours in the absence of moisture. Thereafter, place this 
mixture into a suitable mixing bowl, or similar container, equipped with motorized stirrer in the usual manner. Note: separate the 
tumbled mixture from the steel shot using a typical screen in the usual manner. Now. into the mixing bowl, place 500 milliliters of 
acetone, and then add in 750 grams of ammonium nitrate, followed by 350 grams of sedium hydride, and then blend the mixture on 
moderate speed to form a rough paste. Thereafter, place the mixture into a vacuum apparatus, and remove the solvent using a vacuum. 
Thereafter, place the dried mass into a suitable ball mill, filled with 500 grams of Teflon coated heavy steel shot, and then tumble the 
mixture for about 2 hours in the absence of air to form a uniform powder. Thereafter, place this pulverized mass into a suitable mixing 
bowl, equipped with motorized stirrer, and then add in 250 grams of Epon 815 epoxy resin, ot any other desired liquid epoxy 
compound, and then blend the entire mixture in the absence of air for about 30 minutes. Thereafter, the mixture is ready for use. To 


LD use, simply press and vibrate the mixture into any desired rocket engine, mold, ect., in the usual manner. Thereafter, allow the motors 


to cure at room temperature or in an oven at ordinary temperatures in the usual manner. Use typical ignition composition. 
Burn rate: 0.20 inches per second at 500 psi 

Water resistance: Good. 

Stability: Typical. 

Flammability (1 to 10): 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None 

Explosive ability: Moderate—only under severe conditions. 

Percentage: 43.01% ADN, 26.88% ammonium nitrate, 12.54% sodium hydride, 8.96% epoxy resin, 4.2% magnesium powder, 2.5% 
sodium hypophosphite, 1.79% copper-II-chromite burn rate catalyst, 0.12% residual impurities 

Classification: Deflagrating explosive (classified as propellant). 

_ Use: For rockets and missiles for the usual propulsion needs. 

_ Note: The sodium hypophosphite can be replaced with any suitable reducing agent. 

| Note: KDN can be used in place of the ADN if desired. 


High Performance Model Rocket 
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exhaust nozzle 


solid rocket grain 


03-02-015A: High Performance JPL X360-ADN (new) rocket propellant: 

Into a suitable horizontal ball mill, filled with Teflon coated steel shot of the usual diameter and size, place 105 grams of ground 
ammonium nitrate, followed by 245 grams of ADN, followed by 10 grams of copper chromite, and then tumble the mixture for 
about 30 minutes at 150 RPM to form a uniform mixture. Afterwards, into a suitable mixing container, equipped with vacuum gauge, 
motorized stirrer, and heating source, place the dry tumbled mixture previously prepared, followed by 119.5 grams of polypropylene 
glycol 2025, and then blend the mixture on moderate speed for about 30 minutes under a vacuum of 10 millimeters of mercury at a 
temperature of 21 Celsius. Thereafter, prepare a curing mixture by adding and mixing with, 500 milligrams of ferric acetyl acetonate 
to 24 grams of toluene diisocyante, and then quickly remove the vacuum, open the mixing container, and then throw in curing 
mixture, and then reseal the container, apply a vacuum of 10 millimeters of mercury, and then continue to blend the mixture on 
moderate speed for about 10 minutes at 21 Celsius. Thereafter, open the container once again, and quickly add in 6 grams of 1,2,6- 
hexanetriol, and then re-seal the container, apply the same vacuum as before, and then continue to blend the mixture on moderate 
speed for about 10 additional minutes. Thereafter, the propellant mixture is ready to be casted. To do so, simply pour it into any 
desirable rocket motor, engine, mold, ect., and then briefly vibrate the munitions to remove air bubbles, and then cure the munition(s) 
in an oven at 60 Celsius for about 16 hours. Requires standard rocket propellant ignition compositions. 

Burn rate: 0.30 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 


Percentage: 48.03% ADN, 23.43% polypropylene glycol Plasticizer, 20.58% ammonium nitrate, 4.7% toluene diisocyante, 1.96% 
copper chromite burn rate catalyst, 1.17% 1,2,6-hexanetriol, 0.098% ferric acetyl acetonate, 0.032% mixed residual balance 
Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used in rockets and propellants for multiple uses. 
Note: KDN can be used in place of the ADN if desired. 


03-02-016A: High performance ADN, JATO rocket propellant: 

Into a suitable beaker or similar container, equipped with motorized stirrer of the usual means, place 40 grams of 2,4,-dinitrodiphenyl 
ether, followed by 40 grams of ethylene glycol diglycolate, and then heat the mixture to 140 Celsius, and then blend the mixture at 
this temperature for about 10 to 15 minutes to form a homogenous mixture. Thereafter add in 23.7 grams of cellulose acetate, in small 
portions at a time, while thoroughly blending the mixture After the addition of all the cellulose acetate, lower the temperature to 120 
Celsius, and when this new temperature is achieved, add in 11.5 grams acetonylacetone dioxime, and then continue to blend the 
mixture for about 10 to 15 minute at 120 Celsius. Thereafter, add in 255 grams of ADN, and then continue to blend the mixture at 120 
Celsius for about 5 to 10 minutes on high speed. Now, into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 
millimeters in diameter, place 109.4 grams of ammonium nitrate of 325 mesh, followed by 5 grams of finely divided carbon black, 
and then followed by 15 grams of Prussian blue pigment catalyst, and then tumble the mixture for about 30 minutes at 500 RPM. 
After this 30-minute tumbling operation, add this tumbled mixture to the heated mixture in the beaker or similar container, and then 
continue to blend the mixture at 120 Celsius for about 30 minutes to form a uniform well-mixed mixture. Note: the last 15 minutes of 
the mixing period should be conducted under a vacuum of 15 millimeters of mercury for best results (degassing). Afterwards, the 
mixture is ready for use. To use, the mixture simply needs to be poured and vibrated into any desirable rocket motor, engine, mold, 
ect., and then allowed to cure at room temperature for several days or more. 

Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on combustion exponent) 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: Very low. 
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percentage: 51.04% ADN, 21.89% ammonium nitrate, 8% 2,4,-dinitrodiphenyl ether, ae ethylene glycol ee 74% 
ellulose acetate, 3% Prussian blue pigment catalyst, 2.3% acetonylacetone dioxime, 1% carbon black, 0.03% residu 
Cissifieston: Deflagrating explosive (classified as propellant). 
Use: Can be used in JATO rocket assisted munitions. 
Note: KDN can be used in place of the ADN if desired. 


ith ni idine base: 
-02- : High Performance ADN rocket propellant with nitroguanidine ser 

ae : a eeak bowl, equipped with motorized stirrer, place 200 grams of triacetin, sree He tae pide ae 

' ithi xture on m 

j idi d then followed by 2.5 grams of lecithin. Thereafter, blend the mix 

followed by 250 grams of nitroguanidine, an eek war crane emcee ee 

i iform mass. Thereafter, add in 450 grams of ADN, and then 
a eae a ae i i tus, and de-gas the mixture under vacuum. Thereafter, 

i : after, place the mixture into a vacuum apparatus, g eafte 
ee ee oa e mi d and vibrated into any desired rocket motor, or engine, in 

ix i for use. To use, the mixture needs to be poured, pressed and v ed int ed g 

- aa cee ae cured in an oven at 70 Celsius for about 2 days. A standard ignition composition can be used for proper 


burn. 
Burn rate: Unknown. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 7 
Tendency to cake: None 
ive ability: Stable. a4 
tae 4 ay % ADN, 26.24% nitroguanidine, 20.99% triacetin, 5.24% diethyl phthalate, 0.26% lecithin, 0.03% mixed 
es . ’ '. 
balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for the usual uses. 
Note: KDN can be used in place of the ADN if desired. 


-02-018A: High Performance ADN rocket propellant: ; _ 
i : abe mixing bowl, equipped with motorized stirrer, place 375 grams of ADN, followed by 13.5 grams of Milori blue 


pigment agent, followed by 2 grams of magnesium oxide (light), Ran Fe 0 —— carbon ay ion Re oe of 
i ) j d then followed by 28 grams o, ‘ 
ammonium dichromate, followed by 27 grams of polybutadiene, an wed by Rich ee he ee 
i i derate speed for about 45 minutes at room temperature. 1 hereatter, 
copolymer binder. Thereafter, blend the mixture on mo ae ae 
i . To use, the mixture needs to be poured, pressed and vibrated into any ¢ cer ; gine, 
ae aes cured in an oven at 90 Celsius for about 6 to 8 days. A standard ignition composition can be used for proper burn. 


Burn rate: May vary. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 6 

Tendency to cake: None 


ive ability: Stable. ; Le 
aan per ADN, 8.25% ammonium dichromate, 5.63% copolymer binder, 5.43% polybutadiene, 2.71% Milori blue 
=*e '. 3 Oe 


catalyst, 2% carbon black filler, 0.40% magnesium oxide catalyst, 0.06% mixed residual balance 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 

Note: KDN can be used in place of the ADN if desired. 


-02- : Hi formance ADN rocket propellant: . 
aa : efanaGal a ie ae mixer, place 700 grams of ADN, followed by 300 grams of magnesium sulfite, followed by 200 


grams of nitrocellulose, followed by 20 grams of aluminum stearate, followed by 100 ee aor alas pou re 
j dd in 300 grams of Teflon coated steel shot, an 
followed by 80 grams of magnesium powder. Thereafter, a ri ie As Se aallscae 
i : duri i bling period, spray in 100 milliliters of hexane, 
mixture at 200 RPM for about 1 hour. Note: during this one hour tumbling ete 
i i 1 shot using the desired screen method. Thereafter, 
ime, during the 1 hour period. Thereafter, separate the mixture from the stee sing 
js nein for tee To use, the mixture simply needs to be pressed into any desirable rocket motor, mold, engine, ect., under 


high pressure in the usual means. 

Burn rate: Not calculated—may vary. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 7 e 
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Tendency to cake: None 


Explosive ability: Stable. 

Percentage: 50% ADN, 21.42% magnesium sulfite, 14.28% nitrocellulose, 7.14% aluminum powder, 5.71% magnesium, 1.42% 
aluminum stearate catalyst, 0.03% balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual means. 

Note: KDN can be used in place of the ADN if desired. 


03-02-020A: High Performance ADN military rocket propellant: 

Into a standard mixing bowl, equipped with motorized stirrer utilizing a plastic stir blade, place 24 grams of ethyl acrylate-acrylic 
acid (95-5, copolymer binder), followed by 5.2 grams of “UNOX 221” (cross linking agent), and then blend the mixture on high for 
about 30 minutes at room temperature. After 30 minutes, add in 2.5 grams of carbon black, followed by 252.5 grams of ADN. and 
then continue to thoroughly blend the mixture on high at room temperature for 30 minutes. After 30 minutes, add in 101 grams of 
ammonium perchlorate and then continue to blend the mixture for about 30 minutes at room temperature. Once again, after 30 
minutes, carefully add in 122 grams of nitroguanidine, and then continue to blend, but reduce speed to slow, and then gently continue 
blending for about 10 to 15 minutes at room temperature. Afterwards, the propellant is ready to be casted. To do so, it should be gently 
pressed into any desirable rocket motor, engine, mold, ect., using the usual techniques, and the resulting rocket motor or mold should 


seu be cured for several days. Note: during the pressing, the rocket motor or mold should be vibrated to work out any air bubbles or 
pockets. 


Burn rate: N/A 

Water resistance: Very good 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can be detonated but only severe conditions—requires significant TINT, RDX, or HMX booster. 
Percentage: 49.7% ADN, 24% nitroguanidine, 19.9% ammonium perchlorate, 4.7% ethyl acrylate-acrylic acid copolymer, 1% 
UNOX 221 linking agent, 0.49% carbon black catalyst, 0.210% moisture : : 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used to propel heavy munitions. 

Note: KDN can be used in place of the ADN if desired. 
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Section 3: Ammonium Nitrate Containing 


Chemicals used in this section (binders are not included) 


1. Potassium nitrate (see Black Powder) 


2. Sulfur (see Black Powder) 


3. Charcoal (see Black Powder) 


4, Sugar Carbon (see Modified Black Powder) 


z 


5. Barium Chromate (see Modified Black Powder) 


6. Potassium Perchlorate (see Modified Black Powder) 


7. Potassium Dichromate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 


9, Potassium chlorate (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) 


14. Titanium Dioxide (see Modified Black Powder) 


15. Manganese Dioxide (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


17. Ammonium Nitrate (see Modified Black Powder) 


18. Calcium Carbonate (see Modified Black Powder) 


| 19. Sodium Nitrate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 


21. Lead Nitrate (see Modified Black Powder) 


22. Nitro Starch (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium 
Perchlorate Rocket Propellants) 


24. Aluminum powder (see Ammonium Perchlorate Rocket 
Propellants) 


j-—-| 4 


25. Magnesium Sulfide (see Ammonium Perchlorate 
Rocket Propellants) 


26. Copper Chromite (see Ammonium Perchlorate Rocket 
Propellants) 


Bye Nitroguanidine (see Ammonium Perchlorate Rocket 
Propellants) 
29, Nitroglycerine (see Ammonium Perchlorate Rocket 


Propellants) 


Propellants) 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propellants) 


31. Iron-II-oxide (see Ammonium Perchlorate Rocket 
| Propellants) 


Propellants) 


33. Teflon (see Ammonium Perchlorate Rocket 
Propellants) 

35. Ammonium Dichromate (see Ammonium 
Perchlorate Rocket Propellants) 


34. Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) 

36. Lithium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 


28. Ammonium Sulfate (see Ammonium Perchlorate Rocket 


32. Zirconium Hydride (see Ammonium Perchlorate Rocket 


37. Magnesium powder (see Ammonium Perchlorate 
Rocket Propellants) 


38. Lithium Aluminum Hydride (see Ammonium 


39. Iron-I1]-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 


LE Perchlorate Rocket Propellants) 
40. PVC (see Ammonium Perchlorate Rocket Propellants) 


41. Copper Sulfide (see Ammonium Perchlorate Rocket 42. Sodium Hydride (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 

43. Titanium Hydride (see Ammonium Perchlorate 44, Silicon Nitride (see Ammonium Perchlorate Rocket 
Rocket Propellants) 


45. ADN (see ADN Rocket Propellants) 


Propellants) 
46. Urea Nitrate (see ADN Rocket Propellants) 


47, Silicon Powder (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Propellants) 


49. Boron powder (see ADN Rocket Propellants) 


51. KDN (see ADN Rocket Propellants) _ 


| 50. Sodium hypophosphite (see ADN Rocket Propellants) 


eet | 


52. Nickel Chloride 


: 


53. TNT 


Cl 


NC 
Nickel chloride forms beautiful greenish crystals or golden- 
yellow white granules or powder. The solid is readily prepared 
by dissolving nickel metal into hot dilute hydrochloric acid, 
followed by recrystallization. 
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a GH; 7 | acid addition as specified in the procedure, and just add the | | water and rapidly stir the whole mixture for 30 minutes. Then, | 
ZN Ne . _ | nitric acid under the same manner as in the procedure. filter the reaction mixture to collect any precipitated TNT, and 
0 TS oe) : Finally, place 108 grams of 70% sulfuric acid into a beaker, then decant the upper methylene chloride layer. Then pour this 
Nt _ | and then add the dry filtered-off TNT product. Then stir the methylene chloride layer into a distillation apparatus and distill- 
_ | mixture to form a slurry. Continue to stir the slurry for 1 off the methylene chloride at 40 Celsius until dry solid remains. 
Nt hour at room temperature, and then filter-off the TNT When dry solid remains, remove the heat source and allow the 
| Oo” 0 __| product. Afterwards, wash the TNT with 1500 milliliters of flask to cool to room temperature. After which, collect the dry 
TNT is a white, slightly yellow, or yellowish crystalline Ss ba eerewen ie Oe 3% sodium bicarbonate solution, followed by four 500- TNT product from the flask, and then place onto the filter used 
solid with a melting point of 80 Celsius. It is insoluble in milliliter portions of cold water, and then vacuum dry or earlier. Then, wash all the collected TNT product with 2000 
water, but soluble in acetone, and benzene. It is widely used air-dry the TNT product. milliliters of water. After washing, vacuum dry or air-dry the 
in the explosives field either by itself, or alloyed with other Method of Preparation 2: Place 920 grams of toluene, TNT product. Then place 1600 grams of 70% sulfuric acid into 
explosives such as RDX, HMX, or almost any meltable 2700 grams of 99% nitric acid, and 3000 grams of a beaker, and then add the dry TNT product. Afterwards, stir the 
explosive. TNT is also commonly used when mixed with premium-unleaded gasoline into a flask fitted with stirrer mixture to form a slurry. Continue to stir the slurry for 2 hours 
ammonium nitrate for use in military dynamites. TNT is and reflux condenser. Then heat the mixture to about 80 at room temperature, and then filter-off the TNT product. Then 
one of the highest volume produced high explosive in the __ | Celsius and reflux for about three hours with constant wash the TNT with 10,000 milliliters of a 5% sodium carbonate 
world, and during WWI, so much TNT was madethatits : stirring (do no let the temperature rise above 85 Celsius). In solution, followed by 6000 milliliters of cold water, and then 
preparation was ranked higher by volume then aspirin __ | some cases the reaction may take less then three hours, or vacuum dry or air-dry the TNT product. 
(180,000+ tones per year). TNT is widely used in grenades __ | may take longer. Monitor the nitric acid layer (bottom Method of Preparation 5: Procedure: Place 3820 grams of 
bombs, missiles, demolition charges. and almost every < on layer) because the reaction will cease when it disappears. 70% nitric acid into a beaker, and then gradually add over a 
of explosive munition imaginable. _ After about three hours, or when the bottom nitric acid period of 2 hours, 8404 grams of 98% sulfuric acid. Then place 
Method of Prer i 1: 5A milli 7 - layer disappears, shut off the heat and allow the reaction the beaker into a cold-water bath and cool to 10 to 15 Celsius. 
ninio’asid thke mite ane ea era : oe its ee Method of Preapration 4: mixture to cool. Upon cooling, some of the TNT begins to When the acid mixture reaches a temperature of about 10 to 15 
30% fuming sulfuric acid. Next, place the flask c outainae Step 1:P Gandpogoac eee: ; precipitate. Instead of filtering off this precipitated TNT, Celsius, pour 1910 milliliters of this acid mixture into a clean 
fhic:acids into‘an iee/sale bath and coalte.<s Célsina Wher = aa reparation of 99% nitric acid/methylene chloride add 3000 milliliters of hot water and stir the whole mixture separate beaker, and then cool to 10 to 15 Celsius by means of a 
the acid mixture reaches a temperature of about -5 Cc eleiug for about 2 hours. After which, filter off any precipitated cold water bath. When the temperature of this 1910-milliliter 
slowly add drop-wise, 34 grams of toluene over a period o ¢ Place 8380 Abee Rok _ | TNT, and then decant the upper organic layer. Then place portion of acid mixture reaches 10 to 15 Celsius, slowly add 920 
100 minutes while rapidly stirring the acid mixture and ‘ - : See ors % Sulfuric acid into a beaker and then i this organic layer into a shallow pan with a high surface grams of toluene over a period of 4 hours while rapidly stirring 
maintaining its temperature at -5 Celsius Anodic sania p a € er in a ice bath and cool to 0 Celsius. When the __ | area, and allow the upper organic layer to evaporate to the acid mixture and maintaining its temperature at 10 to 15 
of the toluene, continue stirring the reaction mate aad are . ee ene a temperature of 0 Celsius, slowly add in __ | recrystallize the bulk of the TNT. When about 80% (by Celsius. After the addition of the toluene, continue stirring the 
maintaining its temperature at -5 Celsius for 30 additional ae ons, i grams of potassium nitrate or 3640 grams of |_| volume) of the upper organic layer has evaporated (heat reaction mixture for an additional 2 hours while keeping the 
minutes, After 30 minutes, remove the ice/salt bath and ee nl . € ine a period of 2 hours while stirring the 98% may be used to speed up the evaporation, but this is not reaction temperature at 10 to 15 Celsius. After which, add the 
allen theteaction mincaretorwaeen to foci eabeenae noes - - 7 ae its temperature at 0 Celsius. After needed due to the volatility of the gasoline), collect the remaining acid mixture obtained at the start of the procedure, to 
Then place the reaction mixture into an ice bath and cool - ae i as 0 gabe or sodium nitrate, slowly add over TNT by filtration using the same filter as before, and then the reaction mixture and then after the addition, raise the 
0 Celsius. When the temperature of the reaction mixture : = od 0 ee our, 10,920 milliliters of cold water while wash all the collected TNT product with 2000 milliliters of temperature of the reaction mixture to 70 Celsius, and hold this 
reaches 0 Celsius, add 572 grams of 30% fuming Rthine a muousty eat the sulfuric acid mixture and maintaining water. Then dry the TNT in oven at 50 Celsius, or vacuum temperature while rapidly stirring the reaction mixture for 2 
acid over a period of 1 hour while stirring the eaciaa HoLeaek at Celsius (note: a precipitate may form before dry or air-dry the product. Then place 1600 grams of 70% hours. After 2 hours, raise the temperature to 80 Celsius, and 
mixture and maintaining its temperature e t 0 Celsius. After aa ee ¢ addition of the water; if this is the case, never mind sulfuric acid into a beaker and then add the dry TNT heat at 80 Celsius for 2 hours while rapidly stirring the reaction 
the additionor tie 3 0% fuming ainda 160 1 ). feet Femove the ice bath and then extract the acid : product, and then stir the mixture to form a slurry. Continue mixture. After heating the reaction mixture to 80 Celsius for 2 
grams of 99% nitric acid tea serodor | fete wile wrens a ete 3142-milliliter portions of methylene _ | to stir the slurry for 2 hours at room temperature and then hours, remove the heat source, and allow the reaction mixture to 
stirring the reaction mixture and maintaining its meee (if nl, a, ny all fourteen portions of methylene __ | filter-off the TNT product. Then, wash the TNT with 1500 cool to room temperature. Then add the entire reaction mixture 
temperature at 0 Celsius, After the ad dtieac f the 99% es saa i ae ; i y done so), and then filter the mixture if milliliters of a 5% sodium bicarbonate solution, followed to 5000 milliliters of cold water, and then filter-off the 
qiiriowcid. remove He ide bathed allowetheeca tin, ry uble solids are visible. by 2000 milliliters of cold water, and then vacuum dry or precipitated TNT product. After which, wash the TNT 
mixture to warm to room temperature. Then heat the Step 2: P ane _ | air-dry the TNT product. precipitate with 2000 milliliters of water, and then vacuum dry 
feaction ambchire 10:90 Celsiiefor (haus: ANEF1 howe teak p 2: Preparation of TNT Method of Preparation 3: Procedure: Place 920 grams of or air-dry the TNT precipitate. Then, place 1600 grams of 70% 
the reaction mixture to 80 Celsius for 30 minutes. and iin Place the 99% nitric acid/ ; ; toluene, 8404 grams of 98% sulfuric acid, and 8000 grams sulfuric acid into a beaker, and then add the dry TNT product. 
heat to 90 Celsius for 30 minutes. After heating at 90 bee aes js a rie methylene chloride mixture (prepared of methylene chloride into a flask fitted with a stirrer and Afterwards, stir the mixture to form a slurry. Continue to stir the 
Celsius for 30 minutes, pour the hot reaction aces ee sul aes ) fae eaker, and then add 8404 gr ams of 98% reflux condenser, and then place the mixture into an ice slurry for 2 hours at room temperature, and then filter-off the 
lesa Haciondd allow He.redell onmnaee cocina aac: pie aci : a te the mixture to 0 Celsius. When the bath while rapidly stirring the mixture. When the mixture TNT product, wash with 1500 milliliters of a 5% sodium 
temperature. After which, place the flask into an ice bath eae: a - elsius. slowly add 920 grams of toluene over reaches 0 Celsius, slowly add 2700 grams of 99% nitric bicarbonate solution. followed by 2000 milliliters of cold water, 
and cool the reaction mixture to 0 Celsius for 1 hour. Aft Upeiiearaee tata While rapidly stirring the 98% sulfuric __ | acid over a period of 2 hours while stirring the mixture and and then vacuum dry or air-dry the TNT product. 
1 hour, filter-off the TNT precipitate, and then pl pa a acid/99% nitric acid/methylene chloride mixture and _ | maintaining its temperature at 0 Celsius. After the addition 
filtered liquid back into the flask an dco litt es i maintaining its temperature at 0 Celsius. After the addition of | of the 99% nitric acid, remove the ice bath and allow the 
bwiieuis ofa ieelcalr Gath. thei kes oe F C a ) a the toluene, remove the ice bath and allow the reaction mixture reaction mixture to warm to room temperature. After which, 
Hour ‘Afier 1 hour filter-off ‘ie ae oe aa or , to warm to room temperature. After which, heat the reaction i heat the reaction mixture to 70 Celsius for 2 hours while 
same filter as Beton. Then aah al i ae ee pECEe 6 70 Celsius for 2 hours while rapidly stirring the _ | rapidly stirring the reaction mixture. After 2 hours, raise the 
svith 1000) uillitees bf Goldavater ead precipitate reaction mixture. After 2 hours, raise the temperature of the _ | temperature of the reaction mixture to 80 Celsius and hold 
air dry. Note: The filtered liquid (after r io ie : pikes reaction muxture to 80 Celsius and hold this temperature for 2 __ | this temperature for 2 hours while rapidly stirring the 
by precipitation and filtrati 4 emoval of the TNT hours while rapidly stirring the reaction mixture. Afterwards, ; reaction mixture. Afterwards, remove the heat source and 
P ation) can be recycled for another remove the heat source, and allow the reaction mixture to cool __ | allow the reaction mixture to cool to room temperature. 


run of TNT production. i : . 
production. To do so, simply forgo the sulfuric to room temperature, After which, add 8000 milliliters of cold _ _ Then add 4000 milliliters of cold water and rapidly stir the 
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[ reaction mixture for 20 minutes. After which, filter the 
entire reaction mixture to collect any precipitated TNT, and 
then decant the upper methylene chloride layer. Then place 
this methylene chloride layer into a distillation apparatus 
and distill-off the methylene chloride at 40 Celsius until dry 
solid remains. When dry solid remains, remove the heat 
source and allow the flask to cool to room temperature. 
Afterwards, collect the dry TNT product from the flask and 
then place onto the filter used earlier. Then wash all the 
collected TNT product with 1000 milliliters of water. After 
washing, vacuum dry or air-dry the TNT product. Then 
place 1600 grams of 70% sulfuric acid into a beaker, and 
then add the dry TNT product. Then stir the mixture to form 
a slurry. Continue to stir the slurry for 2 hours at room 
temperature, and then filter-off the TNT product. Finally, 
wash the TNT with 6000 milliliters of a 5% sodium 
bicarbonate solution, followed by 4000 milliliters of cold 

| water, and then vacuum dry or air-dry the TNT product. 


: 


~ High Performance Ammonium Nitrate Propelltants in this section - 


4. 03-03-001A High Performance military rocket propellant 
(JPL X350 type): 77.8% ammonium nitrate, 11% dioctyl 
azelate, 6.6% hexane triol plasticizer, 1.6% 2,4-toluene 
diisocyanate, 1.5% poly propylene glycol plasticizer, 1.1% 
copper chromite burn rate accelerator, 0.05% ferric 
acetylacetonate curing catalyst, 0.35% impurities 

3. 03-03-003A: Ammonium nitrate based military rocket 
propellant with ADN increased power addictive: 64% 
Ammonium nitrate, 15.8% thermoplastic phenoxy resin, 11.9% 
ADN, 3% carbon black filler, 2.2% acetyl triethylcitrate 
catalyst, 2% sodium barbiturate stabilizer, 1% 2 4-toluene 
diamine addictive, 0.10% residue 


2. 03-03-002A: Nitrate based military rocket propellant 
(smokeless): 66.9% ammonium nitrate, 25% nitrocellulose, 8% 
cornstarch, 0.10% residue 


4. 03-03-003B: Ammonium nitrate based military rocket 
propellant with TNT power addictive: 70% Ammonium 
nitrate, 13.3% thermoplastic phenoxy resin, 6.6% acetyl 
triethylcitrate catalyst, 4% TNT, 3% carbon black filler, 1.5% 
sodium barbiturate stabilizer, 0.8% 2,4-toluene diamine 
addictive, 0.4% ammonium oxalate burn rate catalyst, 0.2% N- 
phenylmorpholine inert filler, 0.20% residue : 


5. 03-03-004A: Inexpensive ammonium nitrate high 
performance rocket propellant: 54.9% ammonium nitrate, 
29.9% magnesium, 11.8% PPG polymer binder, 1.9% dioctyl 
adipate plasticizer, 1% isophorone diisocyante curative agent, 
0.491% mixed residues, 0.009% dibutyltin diacetate curing 
catalyst : 


6. 03-03-05A High Performance JPL X360 rocket 


propellant: 68.6% ammonium nitrate, 23.4% polypropylene 
glycol 2025 plasticizer, 4.7% toluene diisocyante, 1.9% copper 
chromite burn rate catalyst, 1.1% 1,2,6-hexanetriol, 0.21% 


ate 


7. 03-03-06A High Performance polymer rocket propellant: 
79.9% ammonium nitrate, 10.8% butadiene copolymer binder, 
2.3% carbon black filler, 2.1% dibutoxyethoxyethyl formal 
Plasticizer, 1.97% naphthenic acid catalyst, 1.9% Milori blue 
pigment burn rate catalsyt, 0.47% magnesium oxide filler, 
0.31% binder catalyst, 0.25% wetting agent 


mixed impurities, 0.09% ferric acetyl acetonate 

8. 03-03-06A High Performance ammonium nitrate rocket 
propellant: 83.2% ammonium nitrate, 9.1% polybutadiene 
polymer binder, 2% milori blue pigment curing agent, 1% 2- 
methyl-5-vinylpyridine copolymers, 1% carbon black catalyst 
filler, 0.81% benzophenone burn rate catalyst, 0.81% Pentary A 
copolymer catalyst, 0.74% epichlorohyvdrin polymerization : 
catalyst, 0.30% zinc oxide filler, 0.30% flexamine binder 
addictive, 0.24% Butyl-eight rubber accelerator, 0.23% mixed 
residues, 0.17% sulfur burn modifier, 0.1% Aersol OT catalyst, 


9. 03-03-07B High Performance polymer ammonium nitrate 
rocket propellant (modified): 78.7% ammonium nitrate, 9.7% 
polybutadiene polymer, 3.9% ammonium dichromate, 2.3% 
carbon black, 2.1% ZP-211 polyether binder, 1% 2-methyl-5- 
vinylpyridine, 0.97% nickel chloride curing catalyst, 0. 45% 
mixed residues, 0.35% magnesium oxide filler, 0.32% 
flexamine, 0.21% milori blue pigment 

11. 03-03-09A High Performance smokeless polymer rocket 
propellant: 81.8% ammonium nitrate, 10.8% Butadiene 
copolymer, 2.1% dibutoxyethyoxyethvl formal plasticizer, 2.1% 
carbon black filler, 1.9% milori blue burning catalyst, 0.38% 
mixed residues, 0.32% zine oxide catalyst, 0.32% ‘flexamine 


10. 03-03-08A High Performance smokeless rubber-like 
rocket propellant: 78.9% ammonium nitrate, 13.7% circosol 
oil, 4.1% rubber binder, 0.83% carbon black, 0.75% diphenyl 
guanidine, 0.5% Captax accelerator, 0.28% mixed / 
residue, 0.25% tetramethyl thiua disulfide accelerator, 0.25% 
sulfur burn modifier, 0.20% RPA No. 3, 0.20% zinc oxide, 
0.04% stearic acid catalyst 

12. 03-03-010A High Performance smokeless polymer rocket 
propellant: 75.4% ammonium nitrate, 8.2% ammonium 
dichromate, 5.6% butadiene coplymer, 5.4% polybutadiene 
plasticizer, 2.7% milori blue burn catalyst, 2.1% philblack E 
furnace black, 0.42% magnesium oxide, 0.18% mixed residues 
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| acetyl acetonate curing catalyst, 0.04% impurities 
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antioxidant agent, 0.10% aerosol-OT wetting agent, 0.10% SA- 
113 vulcanization accelerator, 0.08% sulfur 


wat 


propellant: 80.8% ammonium nitrate, 12.4% 1,3-butadiene 
copolymer, 2.7% carbon black, 1.9% milori burn rate catalyst, 
1.3% 2-methyl-5-vinylpyridine, 0.53% formal plasticizer, 0.30% 
mixed residues, 0.07% zinc oxide curing catalyst 


13. 03-03-010A High Performance smokeless polymer rocket | 14. 03-03-011A High Performance rocket propellant: 


68.7% ammonium nitrate, 11.7% dinitrotoluene plasticizer, 
7.8% PVC binder, 3.9% Prussian blue burn rate catalyst, 3.9% 
carbon black filler, 3.9% surfactant, 0.10% mixed residues 


(Je nw nt ni1P On 
15. 03-03-011B High Performance rocket propellant 


(modified): 76% ammonium nitrate, 7.8% dinitrotoluene 
plasticizer, 7.8% 2,4-dintrodiphenyl ether plasticizer, 5.2% PVC 
binder, 2% ammonium dichromate catalyst, 1% Prussian blue 
burn rate catalyst, 0.20% mixed residues 


16. 03-03-012A: A high performance JATO (jet assisted 
take-off) rocket propellant: 72.9% ammonium nitrate, 8% 
2,4,-dinitrodiphenyl ether, 8% ethylene glycol diglycolate, 4.7% 
cellulose acetate, 3% Prussian blue pigment catalyst, 2.3% 


acetonylacetone dioxime, 1% carbon black, 0.10% residue 


17. 03-03-013A High Performance ammonium nitrate 
“plastic-like” propellant: 70% ammonium nitrate, 15% 
aluminum, 15% aluminum stearate 


19. 03-03-015A High Performance ammonium nitrate rocket 
propellant utilizing asphalt: 76.81% ammonium nitrate, 
22.94% N,N-dimethyl acrylamide, 025% methyl amyl ketone 
peroxide curing catalyst 


21. 03-03-016B High Performance ammonium nitrate rocket 
propellant utilizing ammonium dichromate burn rate 
catalyst: 76% ammonium nitrate, 12.4% methyl acrylate, 2.8% 
diethylene glycol, 2.8% styrene, 2.8% adipic acid, 2% 
ammonium dichromate, 0.4% lecithin, 0.4% methyl ethyl ketone 
eroxide, 0.2%, 0.1% cobalt octoate, 0.1% balance 
23. 03-03-018A Specialty ammonium nitrate rocket 
propellant with moderate acceleration for use in spacecraft: 
50.89% ammonium nitrate, 21.55% hydroxyl terminated 
polypropylene oxide copolymer, 14.97% aluminum metal fuel, 
5.98% 2,6-tolyl-diisocyante curing compound, 2.99% 1-decanol 
addictive, 2.99% trimethylol propane antioxidant, 0.59% ferric 


18. 03-03-014A High Performance ammonium nitrate 
propellant: 80.34% ammonium nitrate, 8.54% ammonium 
dichromate, 6.83% binder, 4.27% ferrous ferrocyanide burn 
catalyst, 0.02% balance 

Percentage 2 (binder—of total composition): 2.28% rubbery 
polymer, 2.28% plasticizer, 1.14% reinforcing agent, 0.56% 
quaternizing agent, 0.23% wetting agent, 0.12% vulcanization 
accelerator, 0.12% metal oxide, 0.06% antioxidant, 0.04% 
sulfur 

20. 03-03-016A High Performance ammonium nitrate rocket 
propellant utilizing ammonium dichromate burn rate 
catalyst: 73.58% ammonium nitrate, 12.41% methyl acrylate, 
4.37% adipic acid, 4.24% diethylene glycol, 2.68% styrene, 2% 
ammonium dichromate, 0.396% benzoyl peroxide, 0.17% maleic 
anhydride, 0.099% lecithin, 0.065% balance 

22. 03-03-017A Specialty ammonium nitrate semi-solid 
(gelled) rocket propellant (with increase moldability): 
71.25% ammonium nitrate, 22.35% unleaded gasoline, 3.75% 
carbon black, 2.65% aluminum naphthenate 


24, 03-03-019A: High Performance ammonium nitrate 
rocket propellant with nitrocellulose base: 47.24% 
ammonium nitrate, 26.24% nitrocellulose, 20.99% triacetin, 
5.24% diethyl phthalate, 0.26% lecithin, 0.03% mixed balance 


25. 03-03-019B: High Performance ammonium nitrate 
rocket propellant with nitrocellulose base: 48.85% 
ammonium nitrate, 25.44% dimethoxyethyl phthalate, 25.44% 
nitrocellulose, 0.25% lecithin, 0.,02% impurities 


27. 03-03-021A: High Performance ammonium nitrate 
rocket propellant: 75.52% ammonium nitrate, 8.25% 
ammonium dichromate, 5.63% copolymer binder, 5.43% 
polybutadiene, 2.71% Milori blue catalyst, 2% carbon black 
filler, 0.40% magnesium oxide catalyst, 0.06% mixed residual 
balance 


26. 03-03-020A: High Performance ammonium nitrate 


rocket propellant: 62.18% ammonium nitrate, 11.83% acetyl 
triethyl citrate binder, 10.49% cellulose acetate binder, 10.44% 
dinitrophenoxyethanol, 3.04% carbon black filler, 0.99% 
disodium barbiturate catalyst, 0.99% toluene diamine cure 
catalyst, 0.04% mixed balance 

28. 03-03-022A: High Performance ammonium nitrate 
rocket propellant with ferric nitrate burn accelerator: 
77.27% ammonium nitrate, 18.18% polvbutadiene, 4.54% ferric 
nitrate monohydrate, 0.01% mixed balance 


29. 03-03-023A: High Performance ammonium nitrate 
rocket propellant: 57.85% ammonium nitrate, 25.92% 
magnesium bicarbonate, 14.81% nitrocellulose, 7.4% aluminum 
powder, 0.02% balance 


30. 03-03-024A: Specialty high Performance ammonium 
nitrate rocket propellant: 78.88% ammonium nitrate, 12.36% 
ammonium tricatechol chromate, 8.76% potassium nitrate 


31. 03-03-024B: Specialty high Performance ammonium 
nitrate rocket propellant: 80% ammonium nitrate, 10.86% 
ridine tricatechol chromate, 8.2% potassium nitrate, 0.94% 


32. 03-03-024C: Specialty high Performance ammonium 
nitrate rocket propellant: 79.52% ammonium nitrate, 11.64% 
chromium acetylacetonate, 8.84% potassium nitrate 
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impurities 
33. 03-03-023B: High Performance ammonium nitrate 
rocket propellant: 50% ammonium nitrate, 21.42% magnesium | ammonium nitrate rocket propellant: 64% ammonium 

bicarbonate, 14.28% nitrocellulose, 7.14% aluminum powder, nitrate, 18.8% polyurethane, 16% aluminum powder, 1.2% 


5.71% magnesium, 1.42% aluminum stearate catalyst, 0.03% ethylene oxide polymerization agent 
balance 


propellant: 82.29% ammonium nitrate, 17.45% copolymer 


| binder, 0.249%% milori blue catalyst, 0.011% residual balance 


03-03-001A: High Performance military rocket propellant (JPL X350 type): 

Into a standard ball mill, place 196 grams of ammonium nitrate of 100 mesh, followed by 84 grams of ammonium nitrate of 30 
microns, followed by 40 grams of dioctyl azelate, followed by 4 grams of copper chromite, followed by 200 milligrams of ferric 
acetylacetonate, and then 100 grams of Teflon coated steel shot of 4 to 5 millimeters in diameter. Thereafter, thoroughly tumble the 
mixture for 10 to 15 minutes at room temperature. At the same time, into a standard blender or mixing bowl, equipped with plastic 
stirring blades rather then sharp steel ones, place 5.4 grams of poly propylene glycol, followed by 24 grams of hexane triol. 


Thereafter, thoroughly blend this mixture for 15 to 30 minutes at room temperature on high speed. After preparing these two mixtures, 


place both of them into a specially deigned heated blender with vacuum pump and gauge. Thereafter, thoroughly blend the two 
mixtures on high speed at 30 Celsius under a vacuum of 10 millimeters of mercury for about 35 minutes. Immediately after 35 
minutes, equalize the reduced pressure, open the machine, and toss in 6 grams of 2,4-toluene diisocyante, and then continue to heat 
and vacuum blend the mixture on high speed and under a vacuum of about 20 millimeters of mercury at 23 to 25 Celsius for about 10 
minutes. Afterwards, the propellant mixture is ready to cast. To do so, simply pour and press the propellant into any desired rocket 


motor or mold, and then vibrate the motor or mold vigorously to remove any air-bubbles or the like. F inally, let your motor or mold 
cure for about 1 to 2 weeks at room temperature. 


Burn rate: 0.2 to 0.3 inches per second at nominal pressure 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None 

Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 

Percentage: 77.8% ammonium nitrate, 11% dioctyl azelate, 6.6% hexane triol plasticizer, 1.6% 2,4-toluene diisocyanate, 1.5% 
poly propylene glycol plasticizer, 1.1% copper chromite burn rate accelerator, 0.05% ferric acetylacetonate curing catalyst, 0.35% 
impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Standard military rocket fuel for rockets and missiles. 


Rocket motor 


rocket propellant 
| a oi 


03-03-002A: Nitrate based military rocket propellant (smokeless): 

Into a suitable beaker or container, place 500 milliliters of acetone, followed by 100 grams of nitrocellulose. Thereafter, stir the 
nitrocellulose mixture until all the nitrocellulose dissolves. Note: more acetone may or may not be needed. If the entire mass of 
nitrocellulose fails to dissolve, add in more acetone until it does. Now, into a separate clean beaker or suitable container, equipped 
with motorized stirrer, place 267 grams of ammonium nitrate, followed by 32 grams of corn starch, and then gently dry blend this 
mixture for about 5 minutes. After 5 minutes, add in 40 milliliters of water, and then heat the mixture to about 60 Celsius with mild 
stirring. Continue to heat and stir until the mixture reaches a gel like consistency. When the mixture becomes gelatinized, add in the 
nitrocellulose/acetone solution, and then continue heating and stirring at about 60 Celsius for about 10 to 15 minutes to form a uniform 
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Ammonium Nitrate Rocket Propellants 

mixture. Afterwards, the mixture is ready to be used. To use, it simply needs to be pressed into any desirable rocket motor or mold 
under mild pressure, vibrated to remove air bubbles and the like, and then cured for several days. 
Burn rate: Average 
Water resistance: Very good 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 

e: None 
seapee Spi Can be detonated but only severe conditions—requires Significant INT, RDX, or HMX booster. 
Percentage: 66.9% ammonium nitrate, 25% nitrocellulose, 8% cornstarch, 0.10% residue 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used for general purposes. 


-03- : ium nitrate based military rocket propellant with ADN increased power addictive: 
ae : Seah ae beak blender, or similar ae place 79 grams of a thermoplastic phenoxy resin Secpasteehenn gigas 
as Bakelite PKDA-8500 resin), followed by 59.5 grams of ADN, followed by 10 grams of. sodium ee sail ia ie : 
of finely divided standard carbon black, and then finally followed by 320 grams of ammonium nitrate, a t oe 
for about 15 minutes. After 15 minutes, add in 11.2 grams of acetyl triethylcitrate, and then immediately there: 2 ee 
2,4-toluene diamine, and then continue to blend the mixture for about 5 to 10 minutes. Immediately thereafter, cast the : ee a 
mneee into any desirable rocket motor, mold, ect., under mild pressure, and then vibrate said munitions to remove air bu S 
any), and then allow the rocket motor to cure for a day or so. 
Burn rate: 10 seconds per inch at 1000 psi at 70 Celsius 
Water resistance: Very good 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 

endency to cake: None : 1, 
parted ability: Can be detonated but only severe conditions—requires siemicant TNT, aie or eh pee bapnabin 
Percentage: 64% Ammonium nitrate, 15.8% thermoplastic phenoxy resin, 11.9% ADN, 3 % earner = filler, 2.2% 
triethylcitrate catalyst, 2% sodium barbiturate stabilizer, 1% 2,4-toluene diamine addictive, 0.10% residue 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used for general military and commercial use. 


_ 03-03-003B: Ammonium nitrate based military rocket propellant with TNT power addictive: 


i ixing bowl, blender, or similar container, place 66.5 grams of a thermoplastic phenoxy resin (commercially available 
aac PDA ts). followed by 20 grams of TNT, followed by 7.5 grams of sodium barbiturate, followed by i sities 
of finely divided standard carbon black, followed by J gram of N-phenylmorpholine, followed by 2 grams of AS ce ” 
and then finally followed by 350 grams of ammonium nitrate, and then blend the mixture for about 15 minutes. ; i ee : 
in 33.3 grams of acetyl triethylcitrate, and then immediately thereafter add in 4 grams of 2,4-toluene lee = eas 
blend the mixture for about 5 to 10 minutes. Immediately thereafter, cast the semi-slurry mixture into any ei e i ie : sag 
mold, ect., under mild pressure, and then vibrate said munitions to remove air bubbles (if any), and then allow the rocket mo 
for a day or so. 

Burn rate: Similar to 03-03-003A 
Water resistance: Very good 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 


_ Tendency to cake: None 2 a 
_ Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 


Percentage: 70% Ammonium nitrate, 13.3% thermoplastic phenoxy resin, 6.6% acetyl triethylcitrate catalyst, 4% TNT, 3% ag 
black filler, 1.5% sodium barbiturate stabilizer, 0.8% 2,4-toluene diamine addictive, 0.4% ammonium oxalate burn rate catalyst, 
0.2% N-phenylmorpholine inert filler, 0.20% residue 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used for general military and commercial use. 


i i i i Hlant: 
03-03-004A: Inexpensive ammonium nitrate high performance rocket prope 
Into a suitable bal mail, filled with Teflon coated steel shot of the usual diameter and weight, place 59.4 grams of PPG binder 


i i jally available dioctyl adipate plasticizer, 
olyosypropylene glycol, commercially available), followed by 10 grams of commercia 
panes by 150 cae of finely powdered magnesium of the usual mesh, and then followed by 275 grams of ammonium nitrate, 


: _ and then tumble the mixture at 300 RPM for about 15 minutes. Thereafter, pour the tumbled mixture into a suitable mixing bowl, 
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blender, or similar container, equipped with motorized stirrer utilizing plastic stir blades, and then add in 5.5 grams of isopherone 
diisocyanate curative agent, followed immediately by 50 milligrams of dibutyltin diacetate catalyst, and the moderately blend the 
mixture for about 10 minutes. After 10 minutes, pour the mixture into any desirable rocket motor, engine, ect., and then cure the 
munition(s) for several days at room temperature. Heat may be used to speed up the curing process. 

Burn rate: 0.15 inches per second at 1000 psi 

Pressure exponent: 0.26 

Water resistance: Very good 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Low. 

Percentage: 54.9% ammonium nitrate, 29.9% magnesium, 11.8% PPG polymer binder, 1.9% dioctyl adipate plasticizer, 1% 
isophorone diisocyante curative agent, 0.491% mixed residues, 0.009% dibutyltin diacetate curing catalyst 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used for general military and commercial use. 


03-03-05A: High Performance JPL X360 rocket propellant: 

Into a suitable horizontal ball mill, filled with Teflon coated steel shot of the usual diameter and size, place 105 grams of ground 
ammonium nitrate, followed by 245 grams of ungrounded ammonium nitrate, followed by 10 grams of copper chromite, and then 
tumble the mixture for about 30 minutes at 150 RPM to form a uniform mixture. Afterwards, into a suitable mixing container, 
equipped with vacuum gauge, motorized stirrer, and heating source, place the dry tumbled mixture previously prepared, followed by 
119.5 grams of polypropylene glycol 2025, and then blend the mixture on moderate speed for about 30 minutes under a vacuum of 10 
millimeters of mercury at a temperature of 21 Celsius. Thereafter, prepare a curing mixture by adding and mixing with, 500 
milligrams of ferric acetyl acetonate to 24 grams of toluene diisocyante, and then quickly remove the vacuum, open the mixing 
container, and then throw in the curing mixture, and then re-seal the container, apply a vacuum of 10 millimeters of mercury, and then 
continue to blend the mixture on moderate speed for about 10 minutes at 21 Celsius. Thereafter, open the container once again, and 
quickly add in 6 grams of 1,2,6-hexanetriol, and then re-seal the container, apply the same vacuum as before, and then continue to 
blend the mixture on moderate speed for about 10 additional minutes. Thereafter, the propellant mixture is ready to be casted. To do 
so, simply pour it into any desirable rocket motor, engine, mold, ect., and then briefly vibrate the munitions to remove air bubbles, and 
then cure the munition(s) in an oven at 60 Celsius for about 16 hours. Requires standard rocket propellant ignition compositions. 
Burn rate: 0.30 to 0.40 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Kase of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 68.6% ammonium nitrate, 23.4% polypropylene glycol 2025 plasticizer, 4.7% toluene diisocyante, 1.9% copper 
chromite burn rate catalyst, 1.1% 1,2,6-hexanetriol, 0.21% mixed impurities, 0.09% ferric acetyl acetonate 

Classification: Deflagrating explosive (classified as propellant). 

Use: Widely used high performance rocket propellant with multiple uses. 


03-03-06A: High Performance polymer rocket propellant: 

As usual, into a suitable mixing bowl, equipped with motorized stirrer utilizing a plastic stir blade, place 55 grams of a butadiene 
methylvinylpyridine copolymer of a 90/10 mixture (commercially available), followed by 12 grams of furnace quality carbon black. 
and then blend the mixture on moderate speed for about 5 minutes. Thereafter, into a an appropriate sized separate mixing bowl, 
equipped with separate motorized stirrer, place 11 grams of dibutoxyethoxyethyl formal, followed by 9.7 grams of Milori blue 
pigment, followed by 10 grams of naphthenic acid, followed by 50 grams of a ethylene oxide substituted alkly amines wetting agent 
marketed by the Armour and Co, and then blend the mixture on high speed for about 10 minutes. Thereafter, allow the blended 
mixture to stand for several minutes, and then decant-off the wetting agent, or use vacuum filtration to remove the wetting agent. After 
removing the wetting agent, place the collected blended mixture back into the mixing bowl, and then add in the butadiene 
methylvinylpyridine copolymer/ carbon black mixture (previously prepared), and then continue to blend the mixture on moderate 
speed for about 10 minutes. After 10 minutes, add in 2.4 grams of magnesium oxide, followed by 1.6 grams of a binder catalyst 
mixture composed of 65% diarylaminoketone and 35% N,N’-diphenyl-p-phenylenediamine reaction products, and sold as Flexamine 
(commercially available), and then continue to blend the mixture until the temperature of the mixture reaches about 68 Celsius. Note: 
in some cases, an external heating source, such as hot plate may be needed in order to heat the mixture to 68 Celsius. Either way, once 
the mixtures temperature has reached about 68 Celsius, slowly add in, in small portions at a time, 405 grams of dry ammonium 
nitrate of average mesh, and after all the nitrate has been added, continue to blend the mixture for about 10 to 15 minutes at 68 
Celsius. Thereafter, the mixture is ready to be pressed and casted. To do so, simply press and vibrate the propellant mixture into any 
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desirable rocket motor, engine, mold, ect, under average pressure, and then cure the rockets in an oven at 76 Celsius for 18 hours. 
Note: the pasty mixture (before curing) can be extruded into grain sizes if desired for use in gun casing if desired. 
purn rate: 0.15 to 0.17 inches per second at 1000 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None 
i ility: Very low. 
Ae a aie one nitrate, 10.8% butadiene copolymer binder, 2.3% carbon black det raey % ee 
formal plasticizer, 1.97% naphthenic acid catalyst, 1.9% Milori blue pigment burn rate catalsyt, 0.47% magnesium oxide filler, 
0.31% binder catalyst, 0.25% wetting agent 


lassification: Deflagrating explosive (classified as propellant). m 
Can be used in high performance rockets and missiles with multiple uses. Can also be used as grains for propelling ammunition. 


-03-06A: Hig e ammonium nitrate rocket propellant: 
es : Mee ents eae such as a “Baker-Perkins ae oe equipped with vacuum technology, or equivalent, place 450 grams of 
polybutadiene, followed by 50 grams of 2-methyl-5-vinylpyridine, and then blend them mixture for about 5 minutes at as : 
temperature. Thereafter, add in 50 grams of carbon black, and then continue to blend the mixture for another 5 peor ; 3 ps 
minutes, add in 8.7 grams of finely powdered sulfur, followed by 15 grams of zinc oxide, followed by 5 grams a oe i 
which is a dioctyl ester of sodium sulfosuccinic acid, followed by 15 grams of “F examine”, a commercially avai é in . : 
composed of 65% complex diarylamineketone, and 35% N,N’-diphenyl-p-phenylenediamine, and connnue te blen it e sei o or 
about 5 minutes. After 5 minutes, add in 40 grams of benzophenone, followed by 40 grams of Pentaryl A ‘ which is a amy - enyl, 
and then continue to blend the mixture for about 60 minutes. After 60 minutes, apply a vacuum of 749 millimeters of mercury : 5 
minutes. After 5 minutes, remove the mild vacuum, and then add in 36.6 grams of epichlorohydrin, and then continue to blend the 
mixture without vacuum, for about 10 minutes. After 10 minutes, slowly add in, in small portions at a time, 4083 grams of ite 
ammonium nitrate of 40 microns on average, and blend the mixture on moderate speed during the addition. After the addition o dl € 
nitrate, continue to blend the mixture for about 60 minutes to form a uniform mixture. After 60 minutes, addin 99 grams of one 
blue pigment agent, and then blend the mixture for about 5 minutes. After 5 minutes, add in 12.2 grams of Butyl-Eight ’, Which is 
dithiocarbamate rubber accelerator, and then blend the mixture on high speed for about 15 minutes. At this point, peal 0 
the propellant mixture may have increased above room temperature. Either way, if the temperature of the eal aay = yellow 
30 Celsius, heat the propellant mixture to 67 Celsius, and then blend the propellant mixture at this temperature for about : 0 : ‘aie 
minutes. Thereafter, press the mixture into any desirable rocket motor, engine, ect, under standard pressure, and the cure the rockets 
an oven at 60 to 80 Celsius for 12 to 18 hours. 
Burn rate: 0.15 to 0.21 inches per second at 500 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None 


Explosive ability: Very low. ae ; ; 
peccitcs ye ammonium nitrate, 9.1% polybutadiene polymer binder, 2% milori blue pigment curing agent, 1% 2-methyl-5- 


i ridi »mers, 1% carbon black catalyst filler, 0.81% benzophenone burn rate catalyst, 0. 81% Pentary A copolymer 
ee 74 Reeder ee polymerization catalyst, 0.30% zinc oxide filler, 0.30% flexamine binder addictive, 0.24% Butyl- 
eight rubber accelerator, 0.23% mixed residues, 0.17% sulfur burn modifier, 0.1% Aersol OT catalyst, 

Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used for high performance rocket propellants with multiple uses. 


-03-07B: Hig e polymer ammonium nitrate rocket propellant (modified): 
a ; eens ches Bae nae a “Baker-Perkins mixer”, or equivalent, place 180 grams of poly butadiene, ae - i 
grams of 2-methyl-5-vinylpyridine, and then blend them mixture for about 5 minutes at si ucuees tiaohae apa a eat 7 
grams of carbon black, and then continue to blend the mixture for another 5 minutes. AneE 5 minutes 3 in dls a 
high molecular weight polyether sold by the Thiokol corporation), followed by 6 grams of ‘flexamine , foliowe 2 . hie 
magnesium oxide, and then followed by 4 grams of milori blue pigment agent, and then blend the mixture on mo erate speed for 
about 15 minutes. After 15 minutes, add in 72.8 grams of ammonium dichromate, followed by 1447 grams of ammonium tes 
and then blend the mixture on moderate speed during the addition. After the addition of the nitrate, continue to blend the mixture for 
about 60 minutes to form a uniform mixture. After 60 minutes, quickly add in 18 grams of anhydrous nickel-II-chloride, and o ; 
quickly blend the mixture for about 60 seconds, and then cast the mixture into any desirable rocket motor, engine, ect, under standar 
pressure, and then cure the rockets at room temperature for 48 hours. 
Burn rate: 0.15 to 0.2 inches per second at 1000 psi 
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Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None 
Explosive ability: Very low. 
Percentage: 78.7% ammonium nitrate, 9.7% polybutadiene polymer, 3.9% ammonium dichromate, 2.3% carbon black, 2.1% ZP- 
211 polyether binder, 1% 2-methy!-5-vinylpyridine, 0.97% nickel chloride curing catalyst, 0.45% mixed residues, 0.35% 
magnesium oxide filler, 0.32% flexamine, 0.21% milori blue pigment 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used for making high performance rockets and missiles. 


03-03-08A: High Performance smokeless rubber-like rocket propellant: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 200 grams of GR-3 butadiene 
polymer rubber, followed by 60 grams of oil, sold as Cricosol 2XH, and then followed by 10 grams of RPA No. 3 (a xylyl mercaptan 
solution in inert hydrocarbon solvent), followed by 10 grams of zinc oxide, and then followed by 2 grams of stearic acid. Thereafter, 
tumble the mixture at 100 RPM for about 15 to 30 minutes to soften the mixture. Thereafter, add in 600 grams of additional circosol 
2XH oil, and then continue to tumble the mixture for another 10 to 15 minutes to form a uniform homogeneous mixture. Thereafter, 
add in 24 grams of “Captax” (2-mercaptobenolthiazole), followed by 12 grams of “Tuads” (tetramethyl thiuram disulfide), 
followed by 36 grams of “DPG” (diphenyl guanidine), followed by 40 grams of carbon black, and then followed by 12 grams of 
Jinely divided sulfur, and then continue to tumble the mixture for about 10 to 15 minutes at 150 RPM. Thereafter, add in 3784 grams 
of ammonium nitrate of 50 to 100 mesh, and then continue to tumble the mixture at 150 RPM for about 30 minutes. After 30 minutes 
the mixture should be degassed by placing the mixture into a vacuum apparatus, and then a mild vacuum applied while agitating the 
mixture so as to remove any dissolved gasses. Thereafter, the mixture is ready for pouring. To do so, the fluidized mixture simply 
needs to be poured into any desirable rocket motor, engine, ect, and then cured in an oven at 104 Celsius for 24 hours. The result will 
be a rubbery like material that should be ignited using a typical solid rocket propellant igniter composition. 

Burn rate: 0.3 inches per second at 400 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 78.9% ammonium nitrate, 13.7% circosol oil, 4.1% rubber binder, 0.83% carbon black, 0.75% diphenyl guanidine, 
0.5% Captax accelerator, 0.28% mixed residue,0.25% tetramethyl thiuram disulfide accelerator, 0.25% sulfur burn modifier, 
0.20% RPA No. 3, 0.20% zinc oxide, 0.04% stearic acid catalyst, 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used for high performance rockets, missiles, take-off-assisted rockets packs, and other devices. 
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03-03-09A: High Performance smokeless polymer rocket propellant: 

Into a suitable mixing bowl, blender, or similar container equipped with motorized stirrer, place 375 milligrams of finely powdered 
sulfur, followed by 1.5 grams of zinc oxide, followed by 10 grams of carbon black, followed by 9 grams of Milori blue agent, 
followed by 376.5 grams of ammonium nitrate. followed by 500 milligrams of Aerosol-OT wetting agent (dioctyl ester of sodium 
sulfosuccinic acid), and then followed by 1.5 grams of Flexamine antioxidant (25% diarylamine-ketone complex, and complex 
mixture of amines and phenols, commercially available), and then blend the mixture for about 10 to 15 minutes. Thereafter, add in 50 
grams of a copolymer composed of butadiene of 2-methyl-5-vinylpyridine, followed by 10 grams of dibutoxyethoxyethyl formal 
plasticizer, followed by 500 milligrams of SA-113, which is N,N-dimethyl-tertiary butyl sulfenyl dithiocarbamate vulcanization 
accelerator, and then continue to blend them mixture for about 15 minutes. After 15 minutes, the mixture is ready to be casted. To do 
SO, pour, press, and vibrate the mixture into any desirable rocket engine, motor, mold, ect, under the usual techniques, and then cure 
the munitions in an oven at 76 Celsius for 7 to 14 days. Can be ignited using any standard high performance rocket ignition 
composition. 

Burn rate: 0.15 to 0.2 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 te 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None 

Explosive ability: Very low. 
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percentage: 81.8% ammonium nitrate, 10.8% Butadiene copolymer, 2.1% dibutoxyethyoxyethyl formal plasticizer, 2.1 % carbon 
plack filler, 1.9% milori blue burning catalyst, 0.38% mixed residues, 0.32% zinc oxide catalyst, 0.32% flexamine antioxidant 
agent, 0.10% aerosol-OT wetting agent, 0.10% SA-113 vulcanization accelerator, 0.08% sulfur 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used for high performance rockets, missiles, and take-off-assisted rockets packs. 


03-03-010A: High Performance smokeless polymer rocket propellant: 

Into a suitable empty ball mill, place 2.1 grams of magnesium oxide, followed by 41 grams of ammonium dichromate, followed by 
375 grams of ammonium nitrate, followed by 13.5 grams of Milori blue, and then tumble the mixture at 50 to 100 RPM for about 30 
to 40 minutes. Thereafter, or in the mean time, into a separate clean beaker, or similar container, equipped with motorized stirrer, 
place 28 grams of a copolymer 1,3-butadiene-2-methyl-5-vinylpyridine, and then begin to blend this rubbery polymer. Shortly 
thereafter, add in 10.5 grams of Philblack E (a furnace black sold by the Phillips Petroleum Company), followed by 27 grams of 
polybutadiene compound sold as “Butarez 15 plasticizer, and then continue to blend the mixture for about 5 minutes. After 5 minutes, 
immediately add all the dry ingredients from the ball mill, and then continue to blend the mixture for about 15 to 20 minutes. 
Thereafter, the mixture is ready to be casted. To do so, it simply needs to be poured, pressed, and vibrated into any desirable rocket 
motor, engine, mold, ect, under the usual means, and then cure in an oven at 120 Celsius for about 3 hours. Can be ignited using any 
desirable means. 

Burn rate: 0.4 to 0.41 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None 

Explosive ability: Very low. , = 
Percentage: 75.4% ammonium nitrate, 8.2% ammonium dichromate, 5.6% butadiene coplymer, 5.4% polybutadiene plasticizer, 
2.7% milori blue burn catalyst, 2.1% philblack E furnace black, 0.42% magnesium oxide, 0.18% mixed residues 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for multiple uses. 


03-03-010A: High Performance smokeless polymer rocket propellant: _— 
Into a standard ball mill, filled with 200 grams of Teflon coated stainless shot of 10 millimeters in diameter, place 62.5 grams of 1,3- 


E butadiene copolymer, followed by 6.9 grams of 2-methyl-5-vinylpyridine, followed by 13.8 grams of carbon black, and then tumble 


the mixture at 150 RPM for about 5 minutes. After 5 minutes, add in 407.5 grams of ammonium nitrate, followed by 2.7 grams of 
dibutoxy ethoxy ethyl formal plasticizer, followed by 360 milligrams of zinc oxide curing catalyst, and then finally followed by 10 
grams of milori blue burning rate catalysts, and then continue to tumble the mixture at 150 RPM at room temperature for about 30 to 
40 minutes. Thereafter, the tumbled mixture is ready for casting. To do so, it needs to be poured, pressed, and vibrated into any 
desirable rocket motor. engine, ect, under the usual means, and then cured at 120 Celsius for 3 to 4 hours. 

Burn rate: 0.34 to 0.4 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 


__ Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 8+ 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 80.8% ammonium nitrate, 12.4% 1,3-butadinen copolymer, 2.7% carbon black, 1.9% milori burn rate catalyst, 1.3% 
2-methyl-5-vinylpyridine, 0.53% formal plasticizer, 0.30% mixed residues, 0.07% zinc oxide curing catalyst 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for multiple uses. 


| 03-03-011A: High Performance rocket propellant: 


Into an empty heated ball mill, place 75 grams of dinitrotoluene, and then gradually heat the nitro compound to 120 Celsius. When 
the nitro compound reaches a temperature of about 120 Celsius, add in 50 grams of finely divided PVC, and then tumble the mixture 
at 150 RPM at 120 Celsius for about 5 minutes. Thereafter, add in 25 grams of Prussian blue pigment, followed by 25 grams of 
finely powdered carbon black, followed by 25 oleyl dimethyl ethyl ammonium bromide surfactant, and then followed by 440 grams 
of ammonium nitrate of average microns, and then continue to tumble the mixture at 150 RPM for about 1 hour at 120 Celsius to 
form a uniform mass. Thereafter, the propellant mixture is ready to be poured. To do so, pour, press, and vibrate the mixture, before it 
cools, into any desirable rocket motor, engine, mold, ect., and then allow the munitions to cool and cure for several days or so. 


_ Burn rate: 0.12 to 0.15 inches per second at 1000 psi 


Water resistance: Good. 
Stability: Can be stored for many years. 
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Flammability (1 to 10): 9 Ammonium Nitrate Rocket Propellants 


Ease of ignition (1 to 10): 8 % 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 68.7% ammonium ni % dini ici: i 

So sais bee est rent ee 7.8% PVC binder, 3.9% Prussian blue burn rate catalyst, 
Classification: Deflagrating explosive (classified as propellant). 

Use: Used as a propellant in anti-ship missiles, and long-range rockets and missiles 


oe ce Performance rocket propellant (modified): 

an : Be 

oe nae eo ae ee 2 grams of dinitrotoluene, followed by 39 grams of 2,4-dinitrodiphenyl ether, and then 

7 ae speheeas e a 20 Celsius. When the nitro compounds reach a temperature of about 120 Celsius, add in 26 

Hh ip actress at ; e tumble the mixture at 150 RPM at 120 Celsius for about 5 minutes. Thereafter. add in J grams 

Se oe ad me ; i 'y 10 grams of ammonium dichromate, and then followed by 380 grams of ammonium nitrate 

A ai Seen oe ae inue to tumble the mixture at 150 RPM for about 1 hour at 120 Celsius to form a uniform mass 

bacdcok es iP Sepn cues tea eee - do so, pour, press, and vibrate the mixture, before it cools, into any , 

Burn rate: 0.20 to 0.25 inches per second at 1000 = pr peer nnane me reg eng cee 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 76% ammonium nitrate, 7.8% dinitrotoluene plastici vy i i ici. 

- . seaman dichromate catalyst, 1% Prussian blue ie rate ie eg pete ananree 
assification: Deflagrating explosive (classified as propellant). 

Use: Used as a propellant in anti-ship missiles, and long-range rockets and missiles. 


ee Sana JATO (jet assisted take-off) rocket propellant: 

gies Hite a ; ae a equipped with motorized stirrer of the usual means, place 40 grams of 2,4,-dinitrodiphenyl 

eg aac ae : me ss ene glycol diglycolate, and then heat the mixture to 140 Celsius, and then blend the mixture at : 

Nein ued gee ah rae to form a homogenous mixture. Thereafter add in 23.7 grams of cellulose acetate, in small 

eet ei einen oe ferns ing rei mixture After the addition of all the cellulose acetate. lower the temperature to 120 

Si ee Moti in ae - eved, add in 1.5 grams acetonylacetone dioxime, and then continue to blend the 

Se ey elsius. Thereafter, add in 255 grams of ammonium nitrate of 325 mesh, and then continue 

(se e a al ae to 10 minutes on high speed. Now, into a suitable ball mill, filled with 150 grams of 

cana a ae reecy a ar oe sae place 109.4 grams of ammonium nitrate of 325 mesh, followed by 5 grams of 

Le dae sce ha Wes aes ollowe by J 5 grams of Prussian blue pigment catalyst, and then tumble the mixture for about 

See naee rain ae rah pie anes tumbling operation, add this tumbled mixture to the heated mixture in the beaker or 

cron a os seiner e lend the mixture at 120 Celsius for about 30 minutes to form a uniform well-mixed mixture 

eee ing ihe should be conducted under a vacuum of 15 millimeters of mercury for best results (de- 

oe ae teed aa 2 a ge bs use, the mixture simply needs to be poured and vibrated into any desirable 

Burn rate: 0.18 to 0.26 inches per second at 500 ma 1000 pe a 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on combustion exponent). 

Ease of ignition (1 to 10): 8 , 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 72.9% ammonium nitrate, 8% 2,4,-dinitrodi } Y i 

red blue pigment catalyst, 2.3% Baca calor rig ene a Ae sas Sn ere 
sification: Deflagrating explosive (classified as propellant) ae eg 

Use: Can be used in JATO rocket assisted munitions. , 


peeieeer ee ensis Performance ammonium nitrate “plastic-like” propellant: 

uita s * « : : . : . . 

ies . i es pees pas Sintec Ene stirrer, ee 210 grams of absolutely dry ammonium nitrate, 

= € usual size or mesh, and then followed by 45 j 
ereafter, gently heat the mixture to about 120 Celsius, and blend the mixture during the heating PSI GR rapists at 

. g g : e temperature 


. by 384.05 grams of ammonium nitrate, and then blend the mixtur 


Ammonium Nitrate Rocket Propellants 
-seaches 120 Celsius, the aluminum stearate should melt, forming a plastic mass. When the temperature of the mixture reaches 120 
Celsius, rapidly blend the mixture for about 5 to 10 minutes to form a gooey-mass. Note: monitor the temperature and the mixing time 
as the aluminum stearate may polymerize and then solidify. If solidification results, the mixture is worthless and the ammonium 
nitrate will have to be discarded or recovered by drowning into water. After the brief mixing time, the hot gooey mixture is ready to be 
cast. To do so, pour, press, and vibrate the mass into any desirable rocket motor, engine, mold, ect, in the usual means, and then allow 
the munition or mold to cure at room temperature for a 24 hours. Can be initiated using a black powder charge or typical ignition 


composition. 
Burn rate: 0.20 to 0.25 inches per second at 1000 psi. 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 (based on pressure exponent). 
_ Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 70% ammonium nitrate, 15 % aluminum, 15% aluminum stearate 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance rockets and missiles for military and/or commercial use. 


03-03-014A: High Performance ammonium nitrate propellant: 
Into a suitable beaker or similar container, equipped with motorized stirrer, place 120 grams of a rubbery polymer, followed by 60 


grams of a reinforcing agent, followed by 120 grams of plasticizer, followed by 12 grams of wetting agent, followed by 3.6 grams 
of an antioxidant, followed by 6 grams of a vulcanization accelerator, followed by 2.4 grams of sulfur, followed by 30 grams of a 
quaternizing agent, and then followed by 6 grams of a metal oxide. Thereafter, blend this mixture of chemicals for about 15 minutes 
to form a uniform binder mixture. Thereafter, into clean ball mill. filled with Teflon coated steel shot of the usual size and weight, 
place 470 grams of ammonium nitrate, followed by 50 grams of ammonium dichromate, followed by 25 grams of ferrous 
ferrocyanide, and then followed by 40 grams of the binder mixture prepared previously. Thereafter, blend the mixture for about 30 
to 40 minutes on moderate speed to form a uniform mixture. Thereafter, the mixture is read for use. To use, the mixture simply needs 
to be pressed at 12,000 psi into any desirable rocket motor, engine, ect., in the usual manner. Can be ignited using the typical means. 
Note: This mixture can be extruded using die cast machines under high pressure to make gun propellants. 
Burn rate: 0.20 to 0.21 inches per second at 1000 psi (average burn tests). 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 (based on pressure exponent). 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
_ Explosive ability: Very low. 
Percentage: 80.34% ammonium nitrate, 8.54% ammonium dichromate, 6.83% binder, 4.27% ferrous ferrocyanide burn catalyst, 
0.02% balance 
Percentage 2 (binder—of total composition): 2.28% rubbery polymer, 2.28% plasticizer, 1.14% reinforcing agent, 0.56% 
quaternizing agent, 0.23% wetting agent, 0.12% vulcanization accelerator, 0.12% metal oxide, 0.06% antioxidant, 0.04% sulfur 
Binder ingredients: 
A. Rubbery polymer: Can be any polymer with a “Mooney” (ML-4) value of 10 to 40. 
B. Plasticizer: Pentaryl A, Paraflux, Circosol-2XH, or dioctyl phthalate 
C. Reinforcing agent: carbon black, wood flour, lignin. styrene-divinylbenzene, or methyl acrylatedivinylbenzene 
D. Quaternizing agent: Methyl iodide, methy! bromide, methylene iodide, ethylene bromide, or methyl sulfate 
__ E. Wetting agent (helps deflocculates or disperse the oxidizer): Aersol OT, lecithin, or Duomeen C diacetate 
F. Vulcanization accelerator: N,N-dimethyl—S-tert-butyl sulfenyl dithiocarbamate, or butyl-eight (dithiocarbamate rubber 


_ accelerator). 


G. Metal oxide: Iron oxide, zinc oxide, magnesium oxide, or calcium oxide 

H. antioxidant: Flexamine, phenyl-beta-naphthylamine, 2,2-methylene-bis-(4-methyl-6-tert-butylphenol) 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in high performance rockets and missiles, or for making ammonium nitrate gun propellants. 


03-03-015A: High Performance ammonium nitrate rocket propellant utilizing asphalt: 

Into a suitable beaker of similar container, equipped with motorized stirrer. place 11 4.7 grams of N,N-dimethyl acrylamide, followed 
e for about 5 to 10 minutes. Thereafter, add in 1.25 grams of methyl 
amyl ketone peroxide, and then blend the mixture for about 10 to 15 minutes to form a homogenous mixture. Thereafter, the mixture 
is ready for casting. To do so, it simply needs to be pressed into any desirable rocket motor, engine, mold, ect, in the usual fashion, 
and then place the munitions in an oven and heat to 50 to 90 Celsius for several hours. The propellant material can be ignited using 


any suitable means. 


Burn rate: 0.10 at standard (esas Ammonium Nitrate Rocket Propellants 


Water resistance: Good. 
Stability: Can be stored for many years. 
sleepers (1 to 10): 8 (based on rate of combustion) 
e of ignition (1 to 10): 7% (based ‘ igniti 

Tendency to cake: None Sieaeeee ay 
HAE ability: Moderate, only under severe conditions 

ercentage: 76.81% ammonium nitrate, 22.94% N. re 

ntage », 22. ".N-dimethy i i 

ee Dena oie Ge : fates Bip ak acrylamide, 025% methyl amyl ketone peroxide curing catalyst 
Use: Can be used in rockets and missiles for the usual uses. 


03-03-016A: Hi i i 
ea. co ae a ammonium nitrate rocket propellant utilizing ammonium dichromate burn rate catalyst: 
ped a iitieay See equipped with motorized stirrer, place 21 grams of diethylene glycol, followed b Ot 66 
BA pay ae aaah ee : : oe A esis Ae followed by 13.3 grams of styrene, followed by 61 - rains 
re r about 5 to 10 minutes. Thereafter, add in 9. 7 one 
ollowed by 363.95 grams of ammonium nitrate, and then continue to blend the mixture es eee. ae : aes 
orm a 


homogenous mi j HH. 
mixture. Thereafter, add in 490 milligrams of lecithin, followed by 1.96 grams of benzoyl peroxide, and then continue t 
fy ue to | 


biend the mixtur 5 mi i 
earn secretes ek a : minutes on rapid speed, Note: after adding the benzoyl peroxide polymerization catalyst, th 
ae aad ssi e ony Thereafter, the mixture is ready for casting. To do so, it simply needs to be nee ie y 
eee oe oe s a a ae say - usual cae and then place the munitions in an oven and heat to 50 to 90 Celsius for 
The : aS ; : 
Burn rate: 0.13 inches per second at standard as Pie Fen ep rt ear ne 
Water resistance: Good. 
Stability: Can be stored for many years. 
Papasenimtd (1 to 10): 8 (based on rate of combustion). 
of ignition (1 to 10): 7% (based onb der igniti 
Tendency to cake: None Bien ee see 
Pecan ee Moderate, only under severe conditions 
ercentage: 73.58% anunonium nitrate, 12.41% 
; ; , 12.41% methyl acrylate, 4.37% adipic aci % di 
rhs ij 2 ipic acid, 4.24% dieth 
aes dichromate, 0.396 % benzoyl peroxide, 0.17% maleic anhydride, 0.099% lecithin i eae a re 
ication: Deflagrating explosive (classified as propellant). eee See 


Use: Can be used in rockets and missiles for the usual uses. 


03-03-016B: Hi P : 
Tate aetitable shea hla ammonium nitrate rocket propellant utilizing ammonium dichromate burn rate catalyst: 
sraies of allipis deta followed popes equipped with motorized stirrer, place 14 grams of diethylene glycol, followed ss Sy; 
acrylate, and then blend the eae ea Gp Taaiie anhydride, followed by 14 grams of styrene, followed by 62 grams of é thyl 
580 qramsof dnnnoniinin wien e for about 5 to 10 minutes. Thereafter, add in 10 grams of ammonium dichromate, foll : ib 
Thea: Gad avoeee i : e, and then continue to blend the mixture for about 10 to 15 minutes to form a homoge LO es Dy 
octoate, aad ‘ich oe sane hs ee followed by 2 grams of methyl ethyl ketone peroxide, followed by 500 willigrains ae 
cobalt compound polymerization eae for fae 1 - > minutes on rapid speed. Note: after adding the peroxide, lecithin a 
do so. it si ; - the mixture may begin to immediately set. Thereaft bce at : in, 

So, it simply needs to be pressed into any desirable rocket motor, engine, mold, ect. in cenushel ae Sea a - 
isp iG . ce the 


Burn rate: 0.10 to 0.13 inches 5 i 
: : er second 
Water resistance: Good. : Eetvne 
Stability: Can be stored for many years. 
henge han (1 to 10): 8% (based on rate of combustion) 
of ignition (1 to 10): 7+ (based on black igniti 
Tendency to cake: None a aaa 
Hal eos moh Moderate, only under severe conditions 
ercentage: 76% i i 
ioe A ae Haale : Led ee 2.8% diethylene glycol, 2.8% Styrene, 2.8% adipic acid, 2% 
, 0. , 0.4% methyl ethyl k i ate 
oe Deflagrating explosive (classified a aoe ange crt cen ae 
se: Can be used in rockets and missiles for the usual uses. 


03-03-017A: i i i i-soli 

Te Seas ea bore ai es semi-solid (gelled) rocket propellant (with increase moldability): 

beaker of similar container, e i d a eput ihe ammonium perchlorate is simply replaced by ammonium nitrate Into a suitabl 

Sr AR quippe will motorized stirrer, place 223.5 grams of regular unleaded gasoline, and th ddi as 
iphthenate (containing 7.55% aluminum by weight). Thereafter, stir the mixture fi ; ts i shied 

. g 5 xture for about 10 to 15 minutes to 


. Rocket with warhead assembl 


Ammonium Nitrate Rocket Propellants 
form a gel. Thereafter, add in 37.5 grams of carbon black, and then followed by 712.5 grams of ammonium nitrate, and then blend 
bout 20 to 30 minutes. Thereafter, the moldable mass is ready for use. To do so, it simply needs to be pressed into any 


the mixture for al 
desirable rocket motor. engine, mold, ect, in the usual fashion. The gelled propellant mixture can be ignited using any suitable means. 
ty—stories of rocket motors exploding 


Note: test the bun rate using a small sample before committing to a rocket munition for safe 


_ without warning have been reported, so use caution. 
_ Burn rate: Burns smoothly. 

_ Water resistance: Good. 

_ Stability: Can be stored for many years. 


flammability (1 to 10): 8 to 9 (based on rate of combustion) 

Ease of ignition (1 to 10): 6% (based on black powder ignition). 

Tendency to cake: None 

Explosive ability: Normally none. Has been known to explode. 

Percentage: 71.25% ammonium nitrate, 22.35% unleaded gasoline, 3.75% carbon black, 2. 65% 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used to propel rockets and missiles. Can also be used as a gas generator. 


aluminum naphthenate 


03-03-018A: Specialty ammonium nitrate rocket propellant with moderate acceleration for use in spacecraft: 
Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter, place 425 grams of ammonium 
nitrate, followed by 125 grams of finely divided aluminum powder. Thereafter, tumble the mixture at 100 RPM for about 1 hour to 
for a uniform mixture. Now, into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual means, place 180 
grams of a hydroxyl terminated polypropylene oxide (PPG), obtainable from Union Carbide Corporation and sold as PPG 2025, 
followed by 25 grams of trimethylol propane (TMP). followed by 25 grams of I-decanol. followed by 50 grams of 2, 6-tolyl- 
diisocyante compound, and then blend the mixture for 30 minutes on high speed. Thereafter, add in 5 grams of “ferric acetyl acetonate 
for about 10 minutes. After 10 minutes, pour, press, and vibrate the propellant mixture into 


curing catalyst, and then blend the mixture 
any desirable rocket motor, engine, ect., in the usual manner, and then cure the munitions in an oven at 60 Celsius for about 3 to 6 


days. Thereafter, the propellant can be fired using any desirable ignition composition. 

Burn rate: 0.1 to 0.3 (depends on curing time and temperature). 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ (based on actual pressure exponent, not unconfined burn). 

Ease of ignition (1 to 10): 7+ (based on black powder ignition). 

Tendency to cake: None 

Explosive ability: Very little, but may under severe conditions. 

Percentage: 50.89% ammonium nitrate, 21.55% hydroxyl terminated polypropylene oxide copolymer, 14.97% aluminum metal 
fuel, 5.98% 2,6-tolyl-diisocyante curing compound, 2.99% 1-decanol addictive, 2.99% trimethylol propane antioxidant, 0.59% 


ferric acetyl acetonate curing catalyst, 0.04% impurities 


_ Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used to propel spacecraft. Can also be used to propel wire or laser guided missiles. 


03-03-019A: High Performance ammonium nitrate rocket propellant with nitrocellulose base: 

Into a suitable mixing bowl. equipped with motorized stirrer, place 200 grams of triacetin, followed by 50 grams of diethyl phthalate, 
followed by 250 grams of nitrocellulose (average nitrogen content), and then followed by 2.5 grams of lecithin. Thereafter, blend 
the mixture on moderate speed for about 15 minutes to form a nice slurry. Thereafter, add in 450 grams of ammonium nitrate, and 
then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture into a vacuum apparatus, and de-gas the 
mixture under vacuum. Thereafter, the mixture is ready for use. To use, the mixture needs to be poured, pressed and vibrated into any 
desired rocket motor, or engine, in the usual manner, and then cured in an oven at 70 Celsius for about 2 days. A standard ignition 


composition can be used for proper burn. 
Burn rate: Unknown. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 7 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 47.24% ammonium nitrate, 
mixed balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 


26.24% nitrocellulose, 20.99% triacetin, 5.24% diethyl phthalate, 0.26% lecithin, 0.03% 
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self-destruct 
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Details: 
Illustration shows the rocket portion and the warhead in detail. The warhead consists of a standard high explosive charge, initiated 
by a forward detonator, or base detonator. This design shows a self-destruct mechanism. The self-destruct mechanism works by the 
burning of the rocket grain to an igniter. This igniter setoff a delay element, which burns to a primer, the primer sets-off the booster, 
which detonates the base detonator. 


03-03-019B: High Performance ammonium nitrate rocket propellant with nitrocellulose base: 


Into a suitable mixing bowl. equipped with motorized stirrer, place 500 grams of dimethoxyethyl phthalate, followed by 500 grams of 


nitrocellulose (average nitrogen content), and then followed by 5 grams of lecithin. Thereafter, blend the mixture on moderate speed 
for about 15 minutes to form a nice slurry. Thereafter, add in 960 grams of ammonium nitrate, and then blend the mixture on 
moderate speed for about 30 minutes. Thereafter, place the mixture into a vacuum apparatus, and de-gas the mixture under vacuum. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be poured, pressed and vibrated into any desired rocket motor, or 
engine, in the usual manner, and then cured in an oven at 70 Celsius for about 2 days. A standard ignition composition can be used for 
proper burn. 


Burn rate: 0.15 inches per second at 500 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 48.85% ammonium nitrate, 25.44% dimethoxyethyl phthalate, 25.44% nitrocellulose, 0.25% lecithin, 0.,02% 
impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-03-020A: High Performance ammonium nitrate rocket propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 105 grams of cellulose acetate, followed by 30.5 grams of finely 
divided carbon black, followed by 10 grams of disodium barbiturate, and then followed by 104.5 grams of dinitrophenoxyethanol. 
Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter, add in 622.4 grams of ammonium nitrate, 
followed by 118.5 grams of acetyl triethyl citrate, and then followed by 10 grams of toluene diamine. Thereafter, blend the mixture 
on moderate speed for about 45 minutes at room temperature. Thereafter, place the mixture into a vacuum apparatus, and de-gas the 
mixture under mild vacuum for about 25 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be poured, 
pressed and vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at moderate temperature 
for about 24 to 36 hours. A standard ignition composition can be used for proper burn. 

Burn rate: Average at 1200 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None 

Explosive ability: Stable. 
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percentage: 62.18% ammonium nitrate, 11.83% acetyl triethyl citrate binder, 10.49% cellulose acetate binder, 10.44% 
dinitrophenoxyethanol, 3.04% carbon black filler, 0.99% disodium barbiturate catalyst, 0.99% toluene diamine cure catalyst, 
0.04% mixed balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-03-021A: High Performance ammonium nitrate rocket propellant: 
Into a suitable mixing bowl, equipped with motorized stirrer, place 375 grams of ammonium nitrate, followed by 13.5 grams of 

- Milori blue pigment agent, followed by 2 grams of magnesium oxide (light), followed by 10 grams of carbon black, followed by 4l 
grams of ammonium dichromate, followed by 27 grams of polybutadiene, and then followed by 28 grams of any desired epoxy resin 
ie copolymer binder. Thereafter, blend the mixture on moderate speed for about 45 minutes at room temperature. Thereafter, the 
mixture is ready for use. To use, the mixture needs to be poured, pressed and vibrated into any desired rocket motor, or engine, in the 
usual manner, and then cured in an oven at 90 Celsius for about 6 to 8 days. A standard ignition composition can be used for proper 
burn. 

Burn rate: 0.40 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

_ Hammability (1 to 10): 9 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 75.52% ammonium nitrate, 8.25% ammonium dichromate, 5.63% copolymer binder, 5.43% polybutadiene, 2.71% 
Milori blue catalyst, 2% carbon black filler, 0.40% magnesium oxide catalyst, 0.06% mixed residual balance 

Classification: Deflagrating explosive (classified as propellant). 

_ Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-03-022A: High Performance ammonium nitrate rocket propellant with ferric nitrate burn accelerator: 

Into a suitable ball mill or vertical mixer, place 425 grams of ammonium nitrate of average mesh, and the followed by 25 grams of 
ferric nitrate monohydrate. Thereafter, add in 200 grams of Teflon coated steel shot, and then tumble or rotate the mixture at high 
RPM for about 1 hour. Thereafter, separate the mixture from the steel shot using the desired screen method, and the place this 
separated mixture into suitable mixing bowl, equipped with motorized stirrer, in the usual means, and then add in 100 grams of 
polybutadiene of viscosity of 1500. Thereafter, blend the mixture for about 1 hour at room temperature. Thereafter, the mixture is 
reedy for use. To use the mixture simply needs to be pressed and vibrated into any desirable rocket motor, mold, engine, ect., under 
pressure in the usual means, and the resulting rockets need to be cured in an oven at 82 Celsius for about 24 hours to form a rigid and 
hard propellant grain. 

Burn rate: 0.10 inches per second at 1000 psi 

__ Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): Unknown. 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 77.27% ammonium nitrate, 18.18% polybutadiene, 4.54% ferric nitrate monohydrate, 0.01% mixed balance 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual means. 


03-03-023A: High Performance ammonium nitrate rocket propellant: 

Into a suitable ball mill or vertical mixer, place 700 grams of ammonium nitrate, followed by 350 grams of magnesium bicarbonate, 
followed by 200 grams of nitrocellulose, and then followed by 100 grams of aluminum powder. Thereafter, add in 300 grams of 
Teflon coated steel shot, and then tumble or rotate the mixture at 200 RPM for about 1 hour. Note: during this one hour tumbling 

__ Period, spray in 100 milliliters of hexane, in small portions at a time, during the 1 hour period. Thereafter, separate the mixture from 

__ the steel shot using the desired screen method. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed 
into any desirable rocket motor, mold, engine, ect., under high pressure in the usual means. 

Burn rate: Not calculated—may vary. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None 

Explosive ability: Stable. 
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| 03-03-023B: High Performance ammonium nitrate rocket propellant: 

| Jato a suitable ball mill or vertical mixer, place 700 grams of ammonium nitrate, followed by 300 grams of magnesium bicarbonate, 
ollowed by 200 grams of nitrocellulose, followed by 20 grams of aluminum stearate, followed by 100 grams of aluminum powder, 
_ and then followed by 80 grams of magnesium powder. Thereafter, add in 300 grams of Teflon coated steel shot, and then tumble or 

_ sotate the mixture at 200 RPM for about 1 hour. Note: during this one hour tumbling period. spray in 100 milliliters of hexane, in 
small portions at a time, during the 1 hour period. Thereafter, separate the mixture from the steel shot using the desired screen method. 
Thereafter, the mixture is reedy for use. To use, the mixture simply needs to be pressed into any desirable rocket motor, mold, engine, 
ect., under high pressure in the usual means. 

Burn rate: Not calculated—-may vary. 

Water resistance: Good. 


Ammonium Nitrate Rocket Propellants 
Percentage: 51.85% ammonium nitrate, 25.92% magnesium bicarbonate, 14.81% nitrocellulose, 7.4% aluminum powder, 0.02% 
balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for the usual means, or for use in low pressure, low velocity 
systems. 


03-03-024A: Specialty high Performance ammonium nitrate rocket propellant: 

Into a suitable ball mill, or vertical mixer, place 394.4 grams of ammonium nitrate, and then followed by 43.8 grams of potassium 
nitrate, and then tumble or rotate the mixture at 100 RPM for about 1 hour. Thereafter, place this tumbled mixture into a suitable 
mixing bowl, equipped with motorized stirrer, and then add in 61.8 grams of ammonium tricatechol chromate. Thereafter, add in 150 
milliliters of 95% ethyl alcohol, and then blend the mixture on moderate speed for about 45 minutes. Thereafter, the mixture is ready 
for pressing. To do so, the mixture needs to be pressed under high pressure into any desired rocket motor, engine, ect., and then cured 
in an oven at ordinary temperatures. 

Burn rate: 0.30 inches per second at 500 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 78.88% ammonium nitrate, 12.36% ammonium tricatechol chromate, 8.76% potassium nitrate 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in specialty rockets and missiles for the usual purposes. 


snes nee teacesonae 


Ease of ignition (1 to 10): 7 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 50% ammonium nitrate, 21.42% magnesium bicarbonate, 14.28% nitrocellulose, 7.14% aluminum powder, 5.71% 
_ magnesium, 1.42% aluminum stearate catalyst, 0.03% balance 


_ Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for the usual means, or for use in low pressure, low velocity 


03-03-024A: Specialty high Performance polymer-based ammonium nitrate rocket propellant: 

Into a suitable ball mill or vertical mixer, place 94 grams of polyurethane, followed by 80 grams of aluminum powder, and then 
followed by 320 grams of ammonium nitrate. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour. Thereafter, place 
this mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 6 grams of ethylene oxide. Thereafter, blend 
the mixture on high speed for about 45 minutes in the absence of air. Thereafter, the mixture is reedy for use. To use, the mixture 
simply needs to be pressed into any desirable rocket motor, mold, engine, ect., and then cured in an oven at 60 Celsius for about 72 


hours. 

Burn rate: Typical. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on average burn rate). 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 64% ammonium nitrate, 18.8% polyurethane, 16% aluminum powder, 1.2% ethylene oxide polymerization agent 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual means. 


03-03-024B: Specialty high Performance ammonium nitrate rocket propellant: 

Into a suitable ball mill, or vertical mixer, place 368 grams of ammonium nitrate, and then followed by 41 grams of potassium 
nitrate, and then tumble or rotate the mixture at 100 RPM for about 1 hour. Thereafter, place this tumbled mixture into a suitable 
mixing bowl, equipped with motorized stirrer, and then add in 51 grams of pyridine tricatechol chromate. Thereafter, add in 150 
milliliters of 95% ethyl alcohol, and then blend the mixture on moderate speed for about 45 minutes. Thereafter, the mixture is ready 
for pressing. To do so, the mixture needs to be pressed under high pressure into any desired rocket motor, engine. ect., and then cured 
in an oven at ordinary temperatures. 

Burn rate: 0.26 inches per second at 500 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 80% ammonium nitrate, 10.86% pyridine tricatechol chromate, 8.2% potassium nitrate, 0.94% impurities 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in specialty rockets and missiles for the usual purposes. 


03-03-025A: High Performance smokeless polymer rocket propellant: 

Into a suitable heated ball mill. or vertical mixer, place 500 grams of Butadiene/2-methyl-5-vinylpyridine copolymer, and then 
followed by 100 grams of carbon black. Thereafter, tumble or mix the mixture at 150 RPM at 55 Celsius for about 1 hour. Thereafter, 
add in 100 grams of TP-90B (dibutoxy-ethoxy-ethyl-formal), followed by 5 grams of SA-113 (N.N-dimethyl-tert-butylsulfenyl- 
dithiocarbomate), followed by 3.75 grams of powdered sulfur, followed by 15 grams of zine oxide, followed by 15 grams of 
“flexamine”, and then followed by 5 grams of Aersol-OT (dioctyl ester of sodium sulfosuccinic acid). Thereafter, blend the entire 
mixture for about 2 hours at 55 Celsius. Thereafter, place 525 grams of the above binder mixture, and then add in 2475 grams pre- 
dried ammonium nitrate, and then followed by 7.5 grams of milori blue. Thereafter, blend the mixture on high speed for about 6 
hours at 70 Celsius. Afterwards, the mixture is ready to be casted. To do so, pour, press, and vibrate the mixture into any desirable 
rocket engine, motor, mold, ect, under the usual techniques, and then cure the munitions in an oven at 82 Celsius for 24 hours. Can be 
ignited using any standard high performance rocket ignition composition. 

Burn rate: 0.165 to 0.21 inches per second at 1000 psi (estimated). 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 82.29% ammonium nitrate, I 7.45% copolymer binder, 0.249%% milori blue catalyst, 0.011% residual balance 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in any desired industrial, commercial, or military use. 


03-03-024C: Specialty high Performance ammonium nitrate rocket propellant: 

Into a suitable ball mill, or vertical mixer, place 397.6 grams of ammonium nitrate, and then followed by 44.2 grams of potassium 
nitrate, and then tumble or rotate the mixture at 100 RPM for about 1 hour. Thereafter, place this tumbled mixture into a suitable 
mixing bowl, equipped with motorized stirrer, and then add in 58.2 grams of chromium acetylacetonate. Thereafter, add in 150 
milliliters of 95% ethyl alcohol, and then blend the mixture on moderate speed for about 45 minutes. Thereafter, the mixture is ready 
for pressing. To do so, the mixture needs to be pressed under high pressure into any desired rocket motor, engine, ect., and then cured 
in an oven at ordinary temperatures. 

Burn rate: 0.14 inches per second at 500 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Fase of ignition (1 to 10): 6% 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 79.52% aminonium nitrate, 11.64% chromium acetylacetonate, 8.84% potassium nitrate 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in specialty rockets and missiles for the usual purposes. 
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Ammonium Nitrate Rocket Propellants 
Section 4: Miscellaneous containing 


Miscellaneous Containing Rocket Propellants 


Chemicals used in this section (binders are not included) 


1. Potassium nitrate (see Black Powder) Rien 2. Sulfur (see Black Powder) 
3. Charcoal (see Black Powder) 4, Sugar Carbon (see Modified Black Powder) 
_ | 5. Barium Chromate (see Modified Black Powder) ei 6. Potassium Perchlorate (see Modified Black Powder) 
' (7. Potassium Dichromate (see Modified Black Powder) 8. Ammonium Bisulfide (see Modified Black Powder) 
: (9. Potassium chlorate (see Modified Black Powder) || 140. Carbon Disulfide (see Modified Black Powder) 
11. Nitrocellulose (see Modified Black Powder) 12. Lead Tetraoxide (see Modified Black Powder) 
13. Diphenylamine (see Modified Black Powder) dl 14. Titanium Dioxide (see Modified Black Powder) 
_ | 15. Manganese Dioxide (see Modified Black Powder) 16. Sodium Benzoate (see Modified Black Powder) 
_ | 17. Ammonium Nitrate (see Modified Black Powder) 18. Calcium Carbonate (see Modified Black Powder) 
_ | 19. Sodium Nitrate (see Modified Black Powder) mae 20. Urea (see Modified Black Powder) 
[21. Lead Nitrate (see Modified Black Powder) 22. Nitro Starch (see Modified Black Powder) 
_ | 23. Ammonium Perchlorate (see Ammonium Perchlorate 24. Aluminum powder (see Ammonium Perchlorate Rocket 
_ | Rocket Propellants) ai Propellants) 
25. Magnesium Sulfide (see Ammonium Perchlorate 26. Copper Chromite (see Ammonium Perchlorate Rocket 


Rocket Propellants) Propellants) 

27, Nitroguanidine (see Ammonium Perchlorate Rocket a 28. Ammonium Sulfate (see Ammonium Perchlorate 
Propellants) Rocket Propellants) 

29. Nitroglycerine (see Ammonium Perchlorate Rocket 30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


_ | Propellants) Propellants) 
_ | 31. Dron-[-oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate 
Propellants) Rocket Propelilants) 
_| 33. Teflon (see Ammonium Perchlorate Rocket 4. 34, Zine Oxide (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 
35. Ammonium Dichromate (see Ammonium Perchlorate 36. Lithium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) _|__| Rocket Propellants) — 
37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium 
Rocket Propellants) | Perchlorate Rocket Propellants) 
39. Lron-IIl-oxide (red iron oxide) (see Ammonium | 40. PVC (see Ammonium Perchlorate Rocket Propellants) 


Perchlorate Rocket Propellants) 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 
Propellants) Propellants) © 


42, Sodium Hydride (see Ammonium Perchlorate Rocket 


_| 43. Titanium Hydride (see Ammonium Perchlorate Rocket T 44, Silicon Nitride (see Ammonium Perchlorate Rocket 
_ | Propellants) _| Propellants) 
_| 45. ADN (see ADN Rocket Propellants) cE HA: Urea Nitrate (see ADN Rocket Propellants) 
47. Silicon Powder (see ADN Rocket Propellants) 48. Hexamine (see ADN Rocket Propellants) 
49, Boron powder (see ADN Rocket Propellants) _|__| 50. Sodium hypophosphite (see ADN Rocket Propellants) 
$1. KDN (see ADN Rocket Propellants) 52. Nickel Chloride (see Ammonium Nitrate Rocket 
Propellants) 
53. TNT (see Ammonium Nitrate Rocket Propellants) [54 Acrylamide 
_— Hp 
Hoc a 
Q 
Acrylamide forms whitish flake-like crystals. The crystals are 
unstable and polymerize when heated or upon standing at 
room temperature. 
55. Ethylene Glycol [ 56. Magnesium Perchlorate 
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Ethylene Glycol is a colorless viscous toxic liquid with a 
boiling point of 197 Celsius, and a melting point of —13 
Celsius. Ethylene Glycol is very soluble in water and many 
organic solvents, and is found in anti-freeze. 
57. Metallic Lithium 


Magnesium Perchlorate forms white hygroscopic granules, or 
flaky mass. The salt decomposes when heated to 250 Celsius. 
It dissolves in water with the formation of considerable heat. 


aoa 2 
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Lithium forms a silvery-white metal, which rapidly tarnishes 
in moist air. Its melting point is 180 Celsius. The metal reacts 
violently with water and many organic chemicals. The 
commercial brand is sold stored under kerosene. Lithium is 
obtained by heating metallic sodium with lithium chloride. 
59. Red Phosphorus 


p 
ga 


Neer 


P 


P 


Beryllium Hydride forms a white solid, which begins to 
decompose when heated to 220 Celsius. The hydride is much 
more stable then other metal hydrides, and only slowly reacts 
with water. The salt is relatively insoluble in water and most 
organic solvents. 
60. Sodium Borohydride 
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sls 


| Red Phosphorus forms a red to violet powder, which is stable 
at room temperature. The solid sublimes when heated to 416 
Celsius, but reverts to the white form when distilled at 290 


but is capable of dissolving in phosphorus tribromide. 
61. Sodium chlorate 


Celsius. Red phosphorus is insoluble in all common solvents, Aqueous solutions decompose rapidly when boiled. The salt is 


capable of forming a dihydrate. The salt is soluble in water, 
and can be stored in aqueous solution for several days. 


: | 
Sodium borohydride forms hygroscopic crystals that are iy 
i 
| 
| 


very stable in dry air, as compared to other hydrides. 


— 


I 
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Sodium chlorate forms colorless, odorless crystals or white 
granules. The melting point of the crystals is 248 Celsius, but 
it begins to decompose into oxygen and sodium perchlorate 
when heated to 300 Celsius. The crystals are highly soluble in 
water, but relatively insoluble in alcohol, and most common 
organic solvents. Sodium chlorate is widely used in 
pyrotechnic compositions, and in the preparation of 
ammonium chlorate, and perchlorate, which are used in 
powerful solid rocket fuels. 


Method of Preparation 1: 
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Step 1: Setting-up a standard diaphragm “salt bridge cell” 


|| torch to melt the lead. After allowing the lead to cool, remove 


5. Then attach each electrode to their respective electric wire 
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A. Introduction 


A standard diaphragm cell can be made from simple and 

_| inexpensive store bought materials. Anyone can easily 

_| assemble their own cell, and carryout interesting and useful 

_| procedures to make a variety of interesting products. First of 


all, you need to learn how to assemble your own homemade 
cell. The first thing you will need to do is go to the store and 


_| purchase the following materials: 


58. Beryllium Hydride 
H 


1. 1 box of Epsom salt (available in any grocery store) 

2. 1 standard clay pot (just under 1 quart size: 500 milliliters; 
try to find one that does not have a hole in the bottom) 

3. 1 plastic Tupperware container w/lid (just under % gallon 
size; about 1800 milliliters) 

4, 2 lead electrodes (about 6 inches long each). 

5. 1 car battery charger; with power output with at least 12 


volt 6 amp (available in most stores for $20.00 to $40.00) 


Note: The lead electrodes should be rectangular with 
dimensions of 5 to 6 inches long, by ¥% inch to %4 inch in 
diameter (they don’t have to be perfectly round, and can be 
square or rectangle). The lead electrodes may be circular if 
desired with dimensions of 6 inches long by 0.30 to 0.50 inch 
radius (9 millimeter to 12.9 millimeter). The lead electrodes 


_| can be made my melting pieces of lead into a make shift mold, 


a a | 
/ " 
-H 


made by forming a rectangular shaped mold using aluminum 
foil. After shaping the mold with the aluminum foil, place the 
pieces of lead there into, and then use a standard propane 


| the aluminum foil. Lead can be found in car batteries, and in 


| lead solder for welding copper and in electronics. 


i 


| Note: The clay pot is a standard clay flowerpot, which can be 


found at any hardware store or pottery store. The clay pot 
should not have a hole in the bottom, as most of them do. Ifa 
| clay pot with no hole in the bottom is not available, use 
lumbers putty, or some similar water insoluble product to 
eal the hole on both sides. 


. Assemble your cell 


ow that you have your materials, assemble your cell. Use the 
llowing illustration to aid you. Note: For the electrodes, 
uitable sized holes should be cut into the plastic lid. One hole 
_on the left or right side of the plastic lid, and the other directly 
the center of the plastic lid. The holes if properly cut, can 


Secure the electrodes firmly (with a tight fit). The clay pot is 
_then placed into the plastic Tupperware container as shown in 


the illustration. Note: The plastic lid should be able to fit 
Securely onto the plastic Tupperware container without 
disrupting the clay pot. A small hole should also be cut into 
¢ plastic lid to allow for gas venting. Note: This cell is not 
irtight. To make the cell airtight, the holes in which the 
electrodes protrude need to be sealed airtight. To do this, a 


glue gun may be used, or plumbers putty. The plastic lid 
(should also be sealed gas tight. To do this, wrap Teflon tape 


from the battery charger. Note: The battery charger comes 
with a black clamp, and a red clamp. The black clamp is the 
"negative", and the red clamp is the "positive". Note: The 
battery charger only works when plugged in! Before plugging 
the battery charger in, secure both clamps to the cell. The 
black clamp goes on the negative (-) lead electrode, and the 
red clamp goes on the positive (+) lead electrode. 

6. When everything is in place, plug the battery charger in, and 
allow it to run for about 6 hours. Note: During the process, 
hydrogen gas will be steadily evolved. Carryout the process in 
a ventilated area, such as a garage, bathroom, or shed. 

7. After 6 hours, unplug the battery charger, and remove the 
clamps from each electrode. Then open the plastic lid, and 
pullout the clay pot. Note: The clay pot will be filled with a 
white precipitate. This white precipitate is magnesium 
hydroxide. The cathode liquid will contain a dilute sulfuric 
acid solution. This dilute sulfuric acid solution can be saved, if 
desired, or mixed with the contents in the clay pot. Mixing 
both solutions will reform magnesium sulfate (Epsom salt). If 
you wish to recycle the Epsom salt for future cell charge, mix 
both liquids. Note: To verify, for your own amusement, drop 
in a little baking soda to the anode liquid. 

8. Finally, rinse out the clay pot with tap water, and do the 
same for the plastic Tupperware container. Your clay pot is 
now charged, so proceed with step 2. 


negative (black on 
clamp)-Lead positive (red clamp) 
electrode + Lead electrode 


Anode liquid of 
Epsom salt 


Hlastic Tuppe nsaze 
container 


clay pot 


Cathode liquid of 
Epsom salt 


Step 2: Preparation of sodium chlorate 


Now, dissolve 100 grams (3.5 0z.) of pickling salt into 350 
milliliters (11.8 fluid oz.) of hot tap water. Thereafter, place 
this salt solution into the cathode compartment (-). Thereafter, 
dissolve 25 grams (1.0 oz.) of pickling salt into 350 milliliters 
(11.8 fluid oz.) of hot tap water, and then add in 5 drops of 
concentrated sulfuric acid. Then place this acidified salt 
solution into the anode compartment (+). Now, assemble the 
cell as illustrated below, using two lead electrodes, and then 
begin the operation by turning on your power supply, or by 
plugging in your battery charger. Allow the cell to electrolysis 
for about 15 hours at 6 Volt/6 Amp or equivalent—be sure to 
monitor the temperature so as it does not fall below 50 Celsius. 
The optimal temperature for maximizing chlorate formation in 
the cell is around 80 to 90 Celsius. 
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(available at any hardware store) around the outer lip of the 
plastic Tupperware container many times, so that when the lid 
is attached, it forms a firm seal. Note: Other methods may be 
used to create an airtight cell. Use your own imagination, and 
see what you can come up with. An airtight seal of your cell is 
not necessary for most procedures. An airtight seal is only 
desired if a producing gas is the desired product, as in the 
production of chlorine gas. 


negative (black 7 
clamp)-Lead positive (red clamp) 
electrode 


+ Lead electrode 
gas vent. 


plastic Tupperware 
container 


clay pot 


inner liquid 
cathode liquid 
Setup for the assembly of the cell. Note: The lead 
electrodes can be replaced with graphite, but lead is better 
to reduce corrosion of the electrodes. 


C. Charge your cell 


Now that you have setup your cell, the next task is to "charge 
the celi". What does this mean? Well, to put it into simple 
terms, the clay pot acts as a salt bridge. In order for this salt 
bridge to work properly, it must be "Charged" with ions, so 
that during a particular process, the electrochemical reaction 
works properly. To charge the cell, carryout the following: 


1. Into a beaker or other container, place 1500 milliliters (50.7 
fluid oz.) of water. Then add 100 grams (3.6 oz.) of Epsom 
salt, and stir the water to completely dissolve the Epsom salt. 
2. Place 500 milliliters (17 fluid oz.) of this Epsom salt 
solution into the clay pot. This will be called the "cathode" 
liquid, designating the "negative" side. 

3. Place the remaining Epsom salt solution into the plastic 
Tupperware container (the outer compartment). This will be 
called the "anode" liquid, designating the "positive" side. 

4, Then secure the plastic lid to the plastic Tupperware 
container, and then secure both electrodes. 
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- Lead 
electrode 


+Lead 


gasvent electrode 


cathode compartment 
(-) containing the 
pickling salt 


clay pot anode compartment (+) containing 


some pickling salt and sulfuric acid 


Set-up for the preparation of sodium chlorate from 
pickling salt. The lead electrodes can be replaced with 
titanium, chromium, or graphite. 


After the 15-hour electrolysis process, unplug your power 
supply, and then open the cell. Carefully remove the clay pot, 
and then dump its contents into a clean beaker or similar glass 
container—the anode compartment will contain the bulk of the 
sodium chlorate, as well as some bleach, and small amounts of 
sodium perchlorate and sodium hydroxide. The cathode 
compartment will contain sodium chloride, and some sodium 
hydroxide, bleach, and sodium chlorate. You can discard the 
cathode liquid if desired, or you can recycle it for another crop 
of chlorate—to do this, simply fortify it with about 50 to 60 
additional grams of salt, and then place it back into the cathode 
compartment. Your sodium chlorate solution (anode liquid) 
should be quickly filtered, to remove any insoluble materials, 
and then gently heated to a boil for about 10 minutes to drive- 
off any dissolved gasses, and to break down any bleach. 
Thereafter, for best results, pour the entire anode liquid onto a 
large shallow pan, and then allow to air dry. Blowing air over 
the surface of the pan using a cooling fan can help speed-up 
the process. Once all the water has evaporated, there will be 
left behind crystals of sodium chlorate, sodium hydroxide, and 
small amounts of sodium chloride, and sodium perchlorate. 
Now, scrape-up all the crystals, and then place them into a 
beaker, and then add to this beaker, 250 milliliters (8.5 fluid 
oz.) of a rubbing alcohol solution prepared by adding and 
mixing 100 milliliters (3.4 fluid oz.) of rubbing alcohol into 
150 milliliters (5 fluid oz.) of warm tap water. Then gently 
swirl the beaker or similar container for several minutes, and 
then filter-off the insoluble crystals of the sodium chlorate. 
Finally, recrystallize these filtered-off crystals from 150 
milliliters of hot tap water (see laboratory techniques guide on 
how to carryout a recrystallization). The final product after 
recrystallization will be about 95 to 96% sodium chlorate, well 
suitable for use in making fireworks, or pyrotechnic 
compositions. Further recrystallizations from boiling water can 
purify the sodium chlorate further. 


62. Lead Dioxide | | 63. Benzoyl Peroxide 
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Lead Dioxide is a brownish, dark brown powder, which 
evolves oxygen gas when heated. Lead dioxide is a mild 
oxidizing agent. It is insoluble in water and the usual organic 
solvents. 


64. Barium Nitrate 


| [ Benzoyl peroxide forms colorless crystals or crystalline 


powder. The pure material may explode when rapidly heated. 
The crystals have a melting point of about 106 Celsius. It is 
only slightly soluble in water and alcohol, but is soluble in 
most common solvents. 
65. Cyanuric Acid 
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The crystals have a melting point of 500+ Celsius, with 
decomposition shortly thereafter. Barium nitrate is freely 


Colorless to white crystalline powder. granules, or solid mass. | 


soluble in water, but insoluble in the usual organic solvents. 
Barium nitrate is toxic so users should wear gloves. 


- High Performance Miscellaneous Propellants in this section - 


White crystalline solid, which decomposes when heated above 
330 Celsius. The free crystals are only slightly soluble in 
water, and the usual solvents. 


(M7 propellant): 54.6% nitrocellulose, 35.4% nitroglycerine, 
7.8% potassium perchlorate, 1.2% carbolac I, 0.90% ethyl 
centralite, 0.020% graphite, 0.080% moisture 


2 (composite modified Double Base propellants): 34.6% 
nitroglycerine, 21.9% ammonium perchlorate, 19.9% 
aluminum, 11% triacetin, 10.9% nitrocellulose, 1 % 2- 
nitrodiphenylamine, 0.35% impurities, 0.29% 2, 6-tolylene 
diisocynate curative, 0.06% lead 2-ethylhexoate catalyst 


1. 03-04-001A: High Performance military rocket propellant 


3, 03-04-003A: High Performance CMDB rocket propellants 


2. 03-04-002A: High Performance military rocket 
propellant: 

49.7% HMKX, 24% nitroglycerine, 19.9% ammonium 
perchlorate, 4.7% ethyl acrylate-acrylic acid copolymer, 1% 
UNOX 221 linking agent, 0.49% carbon black catalyst, 0.210% 
moisture 

4, 03-04-003B: High Performance CMDB rocket propellants 
2 (composite modified Double Base propellants): 32.2% 
nitroglycerine, 20% ammonium perchlorate, 20% aluminum, 
15% nitrocellulose, 10.3% di-n-propyl adipate, 1% 2- 


nitrodiphenylamine, I % resorcinol diacetate, 0.38% 2,6- 
tolylene diisocyante curative, 0.11% residue, 0.01% ferric 
acetylacetonate 


5. 03-04-004A: High Performance 
nitrocellulose/nitroglycerine based rocket propellant: 


0.49% nitrodiphenylamine, 0.02% impurities 


49.11% nitrocellulose, 35.36% nitroglycerine, 15.02% triacetin, 


6. 03-04-005A: High Performance “hard, yet flexible” 
propellant utilizing hydroxylamine perchlorate: 80% 
hydroxylamine perchlorate, 10% D.E.R. 32 binder, 10% Epon 
812 epoxy resin 


7, 03-04-005B: High Performance “hard, yet flexible” 
propellant utilizing hydroxylamine perchlorate (modified): 
60% hydroxylamine perchlorate, 20% aluminum, 10% DER. 
32 binder, 10% Epon 812 epoxy resin 


9, 03-04-007A: Moderate performance “rubber-like” 
propellant utilizing potassium perchlorate and polysulfide 
binder: 59.9% potassium perchlorate, 19.4% polysulfide 
binder, 9.9% ammonium perchlorate, 7.1% furfuryl alcohol 
plasticizer, 1.4% lead dioxide vulcanizing agent, 1.4% dibutyl 


8. 03-04-006A: High Performance polymeric propellant 
utilizing guanidine perchlorate: 38.57% guanidine perchlorate, 
28.4% lithium perchlorate, 20% aluminum, 7% acrylamide, 
4.6% ethylene glycol, 0.66% succinic anhydride polymerization 
catalyst, 0.53% N-methyl morpholine, 0.31 % moisture and 
residue 

10. 03-04-007B: Moderate performance “rubber-like” 
propellant utilizing potassium perchlorate and polysulfide 
binder (modified): 50% potassium perchlorate, 23% 
polysulfide binder, 17% ammonium perchlorate, 7.5% furfuryl 
alcohol plasticizer, 1.3% zinc oxide, 0.68% stearic acid catalyst, 
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phthalate dispersion medium, 0.56% mixed residues, 0.34% 
stearic acid catalyst, 


0.50% paraquinone dioxime, 0.02% mixed resides 


11. 03-04-008A: High performance lithium perchlorate 
based propellant for various applications: 71.4% lithium 
perchlorate, 28.5% copolymer of hexamethylene adipamide, 
0.1% residue 


12. 03-04-009A: High performance polymer rocket 
propellant based on potassium perchlorate: 65.5% potassium 
perchlorate, 21.8% beta-caprolcatam pre-polymer, 12.3% N- 
acetyl caprolactam pre-polymer, 0.21% polymerization catalyst 
0.19% mixed impurities 


13. 03-04-010A: High Performance potassium perchlorate 
rocket propellant: 73.2% potassium perchlorate, 12.6% 
polyurethane compound binder, 12.1% aluminum, 2% copper 


14. 03-04-011A: High Performance potassium perchlorate 
rocket propellant: 76% potassium perchlorate, 14.5% Epoxy 
resin binder, 9.5% aluminum 


chromite burn rate catalyst, 0.10% balanced 
ras 03-04-012.A: Super high Performance potassium | 
perchlorate rocket propellant containing hydroxylamine 
perchlorate: 62% potassium perchlorate, 30.3% Thiokol LP-2 
polysulfide binder, 4.77% hydroxylamine perchlorate, 1.9% p- 
quinone dioxime, 0.95% diphenyl guanidine, 0.08% mixed 
residues 


16. 03-04-013A: Super high Performance flexible, 
hydroxylamine perchlorate rocket propellant: 41.56% 
hydroxylamine perchlorate, 33.25% potassium perchlorate, 
24.93% Paralax P-10 binder, 0.24% benzoyl peroxide, 0.02% 
balance 


17. 03-04-014A: High Performance rocket propellant 
utilizing hydrazine nitrate: 60% hydrazine nitrate, 25.6% 
methyl acrylate, 10.4% methyl methacrylate, 3.6% allyl diglycol 


18. 03-04-015A: Specialty magnesium perchlorate semi-solid | 


(gelled) rocket propellant: 71.46% magnesium perchlorate, 


22.99% unleaded gasoline, 3.72% lamp black, 1.81% aluminum | 


naphthenate, 0.02% rounded balance 


carbonate, 0.4% tert-butyl peroxide 
19. 03-04-016A: High Performance potassium perchlorate 
rocket propellant: 73.2% potassium perchlorate, 12.6% 


polyurethane compound binder, 12.1% aluminum, 2% copper 
chromite burn rate catalyst, 0.10% balanced 


20. 03-04-017A: High Performance nitronium perchlorate 
specialty rocket propellant: 60% nitronium perchlorate, 30% 
polybutadiene, 10% metallic lithium 


21. 03-04-018A: High Performance nitronium perchlorate 
specialty rocket propellant (modified cure): 50% ammonium 
perchlorate, 25% polybutadiene, 23% metallic lithium 


22. 03-04-019A:; High Performance hydrazine nitrate rocket 
propellant: 48% hydrazine nitrate, 32% beryllium hydride, 
12% carboxy terminated polybutadiene, 4% dioctyl azelate, 4% 
mineral oil 


23. 03-04-020A: High Performance hydrazine nitrate rocket 
propellant: 40.46% hydrazine nitrate, 17.34% sodium 

borohydride, 17.34% epon 815 epoxy binder, 14.45% potassium 
nitrate, 10.4% red phosphorus, 0.01% residual balance | 


24. 03-04-021A: High Performance potassium perchlorate 
rocket propellant with nitrocellulose base: 48.85% potassium 
perchlorate, 25.44% nitrocellulose, 20.35% triacetin, 5.08% 
butyl phthalvl butyl glycolate, 0.25% mixed balance 


25. 03-04-022A: High Performance aluminum hydride 
propellant with nitrocellulose base: 50% nitrocellulose, 29% 
aluminum hydride, 14% nitronium perchlorate, 7% polymeric 
dichlorostyrene 


impurities 


26. 03-04-023A: High Performance potassium perchlorate 
rocket propellant: 74.55% potassium perchlorate, 24.85% 
silicone elastomer, 0.21% benzoyl peroxide, 0.39% mixed 


27. 03-04-023B: High Performance potassium perchlorate 
rocket propellant: 69.58% sodium perchlorate, 29.82% 
silicone elastomer, 0.59% benzoyl peroxide, 0.01% mixed 
impurities 


28. 03-04-023C: High Performance potassium perchlorate 
rocket propellant with infrared illumination: 74.53% cesium 
perchlorate, 17.39% silicone gum, 7.45% aluminum 


perchlorate, 0.62% benzoyl peroxide, 0.01% balance 


29. 03-04-024A: High Performance potassium perchlorate 
rocket propellant: 59.76% potassium perchlorate, 24.9% 
alpha-caprolactam, 14.94% N-acetyl caprolactam, 0.39% 
sodium hydride catalyst, 0.01% residue 


30. 03-04-025A: High performance thermally stable rocket 
propellant: 38.51% barium nitrate, 26.45% cyanuric acid, 
26.08% magnesium dust, 11% Teflon, 10.95% Viton A 


31. 03-04-026A: Moderate performance potassium nitrate 
based rocket propellant: 75% potassium nitrate, 25% asphalt 
black 


copolymer binder, 0.05% copper chromite burn catalyst 


03-04-001A: High Performance military rocket propellant (M7 propellant): 

Place 200 milliliters of water into a suitable beaker or similar container, equipped with motorized stirrer using plastic stir blades, add 
in 273 grams of nitrocellulose (any nitrogen content will work, but 13 to 14% nitrogen content is recommended). Immediately 
thereafter, add in 400 milliliters of ethyl acetate, and then followed by 177 grams of nitroglycerine. Thereafter, begin to moderately 
stir of the mixture, and shortly thereafter, add in 6 grams of Carbolac I, and then stir the entire mixture for about 30 minutes at room 
temperature. After 30 minutes, add in 39 grams of potassium perchlorate, followed by 4.5 grams of ethyl centralite, and then 
continue stirring the mixture for 30 minutes at room temperature. After 30 minutes, add in 300 milliliters of warm water, and then 


continue blend the mixture on low speed for 1 hour. Thereafter, pour 


the entire mixture onto a shallow pan with a high surface area 


and allow it to thoroughly dry until the smell of solvent (ethyl acetate) is gone. When the smell of ethyl acetate is gone, place the 
remaining contents of the pan, including any water, into a large clean beaker, and then add in 2000 milliliters of water, and then heat 
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| he mixture with mild stirring to 50 Celsius for about 10 to 15 minutes. After 10 to 15 minutes, stop stirring and allow the mixture to 

: sand at room temperature for several days to allow the insoluble mixture to settle. Thereafter. gravity filter (no vacuum Pea to 
yecover the insoluble solids. Afterwards, place the dry solids into a plastic bag and then add in 100 milligrams of finely es : 
graphite, and then gently shake the bag thoroughly to coat the solids with the graphite. Thereafter, remove the coated solids on the 

: plastic bag, and then press them into any desirable rocket motor, engine, or mold under a mild pressure, and then cure the rocket motor 
of mold in an oven at 30 Celsius for 24 hours or so. 

"Note: various modifications to the preparation of M7 military propellant exist. 

purn rate: 0.6 inches per second at 1000 psi 

Water resistance: Very good 

Stability: Can be stored for many years. 

flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

_ Tendency to cake: None 

salsa ability: Can be detonated but only severe conditions—requires significant TNT, BDY, or HMX booster. i 
Percentage: 54.6% nitrocellulose, 35.4% nitroglycerine, 7.8% potassium perchlorate, 1.2% carbolac L, 0.90% ethyl centralite, 
0.020% graphite, 0.080% moisture 

Classification: Deflagrating explosive (classified as propellant). eee ae 

Use: Used to propel anti-tank munitions, for example, the US militaries “TOW” missile systems. 


i i involved. During the heating process caution 
Note: Inexperienced personnel should not attempt this procedure, as there are hazards invo g the | g 

_ should be nade to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps 

_ or clumps, which can lead to excessive heat build-up. This procedure should be preformed behind proper blast shielding. 

_ Inexperienced preparers should use only small quantities to begin with. 


- 03-04- : Hig ce military rocket propellant: 
i : wa pe aoa mae sith urea ane utilizing a plastic stir blade, place 24 grams of ethyl Beare 

_ acid (95-5, copolymer binder), followed by 5.2 grams of “UNOX 221” (cross linking agent), and then blend the mixture on hig sy 
_ about 30 minutes at room temperature. Afier 30 minutes, add in 2.5 grams of carbon black, followed by 252.5 grams of HMX, an 
then continue to thoroughly blend the mixture on high at room temperature for 30 minutes. After 30 minutes, add in I Ol Mate of 
ammonium perchlorate and then continue to blend the mixture for about 30 minutes at room temperature. Once again, aes 30 
minutes, carefully add in 122 grams of nitroglycerine, and then continue to blend, but reduce speed to slow, and then gently See 
blending for about 10 to 15 minutes at room temperature. Afterwards, the propellant is ready to be casted. To do so, it should be gently 
pressed into any desirable rocket motor, engine, mold, ect., using the usual techniques, and the resulting rocket motor or mold should 
_ then be cured for several days. Note: during the pressing, the rocket motor or mold should be vibrated to work out any air bubbles or 
_ pockets. 

_ Note: various modifications to the preparation of this propellant exist. 

Burn rate: 0.70 inches per second at 1000 psi 

Water resistance: Very good 

Stability: Can be stored for many years. 

_ Hammability (1 to 10): 9 

_ Ease of ignition (1 to 10): 9 

_ Tendency to cake: None 

Eipkicive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. oss 
Percentage: 49.7% HMX, 24% nitroglycerine, 19.9% ammonium perchlorate, 4. 7% ethyl acrylate-acrylic acid copolymer, 1% 
UNOX 221 linking agent, 0.49% carbon black catalyst, 0.210% moisture 


—| | Classification: Deflagrating explosive (classified as propellant). 


Use: Used to propel anti-tank munitions. 


ee 


| : i involved. During the heating process caution 

_ Note: Inexperienced personnel should not attempt this procedure, as there are hazards invo g the | sg : 
should be an to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps 
' or clumps, which can lead to excessive heat build-up. This procedure should be preformed behind proper biast shielding. 

| Inexperienced preparers should use only small quantities to begin with. 


-04- : Hig mance CMDB rocket propellants 2 (composite modified Double Base propellants): 

/ at : bade a a mixer, blender, or salar container, place 290 milliliters of methylene chloride, followed by 55.5 bedi 
| of triacetin, followed by 100 grams of finely divided aluminum powder, followed by 5.1 grams of 2-nitrodiphenylamine, followe 

_ by 55 grams of nitrocellulose, followed by 110 grams of ammonium perchlorate, followed by slowly adding in 173.5 oe of 
nitroglycerine, followed by 350 milligrams of lead 2-ethylhexoate, and then blend the mixture on low speed ven a clave ae 
motorized stirrer equipped with plastic stir blades until only about 10% of the methylene chloride remains. Therea er, : in J. . 

_ grams of 2,6-tolylene diisocyanate, and then continue to blend the mixture on low speed for about 10 to 15 minutes to form a uniform 
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mixture. Thereafter, the mixture is ready to be casted and cured. To do so, the propellant mixture should be pressed into any desirable 
rocket motor, engine, ect., under mild pressure, and then heated in an oven at 35 to 40 Celsius for 16 to 17 hours. Requires proper 
ignition composition. 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None 
Explosive ability: Very low. 
Percentage: 34.6% nitroglycerine, 21.9% ammonium perchlorate, 19.9% aluminum, 11% triacetin, 10.9% nitrocellulose, 1% 2- 
nitrodiphenylamine, 0.35% impurities, 0.29% 2,6-tolylene diisocynate curative, 0.06% lead 2-ethylhexoate catalyst, 
Classification: Deflagrating explosive (classified as propellant). 
Use: Widely used in high performance rockets for military and commercial use. Also used as a high performance gun propellant, and 
can be granulated using various techniques listed in the gun propellants section. 


— 


Anti-tank rocket propelled munition 


pressure 
sensitive 


propellant fuze 


detonator 


electronics 


HE shape charge 


copper cone 


03-04-003B: High Performance CMDB rocket propellants 2 (composite modified Double Base propellants): 

Into a suitable mixing bowl, mixer, blender, or similar container, place 290 milliliters of methylene chloride, followed by 51.5 grams 
of di-n-propy! adipate, followed by 100 grams of finely divided aluminum powder, followed by 5 grams of 2-nitrodiphenylamine, 
followed by 75 grams of nitrocellulose, followed by 100 grams of ammonium perchlorate, followed by slowly adding in /61 grams 
of nitroglycerine, followed by 5 grams of resorcinol diacetate, followed by 50 milligrams of ferric acetylacetonate, and then blend 
the mixture on low speed using a typical motorized stirrer equipped with plastic stir blades until only about 10% of the methylene 
chloride remains. Thereafter, add in 1.9 grams of 2,6-tolylene diisocyanate, and then continue to blend the mixture on low speed for 
about 10 to 15 minutes to form a uniform mixture. Thereafter, the mixture is ready to be casted and cured. To do so, the propellant 
mixture should be pressed into any desirable rocket motor, engine, ect., under mild pressure, and then heated in an oven at 48 Celsius 
for 4 days. Requires proper ignition composition. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 32.2% nitroglycerine, 20% ammonium perchlorate, 20% aluminum, 15% nitrocellulose, 10.3% di-n-propyl adipate, 


1% 2-nitrodiphenylamine, 1% resorcinol diacetate, 0.38% 2,6-tolylene diisocyante curative, 0.11% residue, 0.01% ferric 
acetylacetonate 


Classification: Deflagrating explosive (classified as propellant). 


Use: Widely used in high performance rockets for military and commercial use. Also used as a high performance gun propellant, and 
can be granulated using various techniques listed in the gun propellants section. 


03-04-004A: High Performance nitrocellulose/nitroglycerine based rocket propellant: 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, 250 grams of nitrocellulose, followed by 180 
grams of nitroglycerin, followed by 76.5 grams of triacetin, and then followed by 2.5 grams of nitrodiphenylamine. Thereafter, 
blend the mixture on moderate speed for about 45 minutes. Thereafter, the mixture is ready for use. To use, simply pour, press and 
vibrate the mixture into any desired rocket motor, engine ect., in the usual means, and then cure the mixture in an oven at 60 Celsius 
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for 5 days. If desired, the mixture can be extruded from any desired die cast machine, to form any desired grain sizes for use as a high 
performance gun propellant. 
purn rate: Average. 

Water resistance: Good. 
stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None 
i ility: Stable. « 
saat ba % nitrocellulose, 35.36% nitroglycerine, 15.02% triacetin, 0.49% nitrodiphenylamine, 0.02% impurities 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets and missiles for the usual means, or used as a gun propellant. 


-04- : Hig mance “hard, yet flexible” propellant utilizing hydroxylamine perchlorate: 
a : perce pe eee) equipped vith motorized diac utilizing a plastic stir blade, place 50 grams of a binder cathe 
D.E.R. 332, followed by 50 grams of Epon 812 resin, followed by 400 grams of hydroxylamine perchlorate, and then blen e 
mixture on high for about 10 to 15 minutes at room temperature to form a uniform mixture. After blending, the fluidized rt is ; 
then ready for use. To use, it should be poured directly into your rocket motor, and the resulting rocket motor should then be vibrate 
for a few minutes to exclude air bubbles, and then cured in an oven at about 50 Celsius for about 24 hours or more. 
Note: various modifications to the preparation of this propellant exist. 
Burn rate: Average at 1000 psi 
Water resistance: Very good 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 

ncy to cake: None 

Nasr ability: Can be detonated but only severe conditions—requires significant TNT. RDX, or HMX booster. 
Percentage: 80% hydroxylamine perchlorate, 10% D.E.R. 32 binder, I 0% Epon 812 epoxy resin 
Classification: Deflagrating explosive (classified as propellant). eae 
Use: Can be used to propel a wide variety of missiles, rockets, and other projectiles. 


~04- : Hi rformance “hard, yet flexible” propellant utilizing hydroxylamine perchlorate (modified): 
ae : secre bowl, equipped vith motorized stirrer utilizing a plastic stir blade, place 50 grams of a binder ae A 
D.E.R. 332, followed by 50 grams of Epon 812 resin, followed by 100 grams of aluminum powder of 325 mesh, and then en a 
mixture on low for about 30 minutes. Thereafter, add in 300 grams of hydroxylamine perchlorate, and then blend the mixture on hig 
for about 15 to 20 minutes at room temperature to form a uniform mixture. After blending, the fluidized mixture is then ready for use. 
To use, it should be poured directly into your rocket motor, and the resulting rocket motor should then be vibrated for a few minutes to 
exclude air bubbles, and then cured at room temperature for about 2 days. 
Note: various modifications to the preparation of this propellant exist. 
Burn rate: Average at 1000 psi 


_ Water resistance: Very good 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tend to cake: None 

Explosive ability: Can be detonated but only severe conditions—requires significant INE ED or HMX booster. 
Percentage: 60% hydroxylamine perchlorate, 20% aluminum, 10% D.E.R. 32 binder, 10% Epon 812 epoxy resin 
Classification: Deflagrating explosive (classified as propellant). — 

Use: Can be used to propel a wide variety of missiles, rockets, and other projectiles. 


-04- : Hi ance polymeric propellant utilizing guanidine perchlorate: 

cB ‘ Cee ceee ee Spine pel with motorized stirrer, place 5 735 grams of guanidine perchlorate, ee 
425 grams of anhydrous lithium perchlorate, and then gently and slowly heat the mixture to 140 Celsius with ia ae cat 
the temperature reaches 140 Celsius, the mixture will melt and fuse into a molten mass. Once the mixture has melte , stir it for abou 
10 minutes at 140 Celsius, and then remove the heat source and allow the mixture to cool to room temperature. Note: before the site 
molten mixture cools, pour it onto a shallow pan (made of plastic or steel), and then allow it to solidify—this aids in ne ease of Hi c 
to collect the solidified mass. Now, once the mixture solidifies and cools, collect it and then pulverize into small chunks or equivalent. 
Thereafter, into a clean beaker or suitable container, equipped with motorized stirrer, add 105 grams of acrylamide, followed by 70 


_ grams of ethylene glycol, followed by 8 grams of N-methyl morpholine, followed by the 1000 grams of the guanidine 


perchlorate/lithium perchlorate fused pieces previously prepared, and then heat the mixture to about 85 Celsius with rapid stirring. 
ill 
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When the mixtures temperature reaches about 85 Celsius, heat and stir at this temperature for about 30 minutes. After 30 minutes, add 


in 300 grams of standard mesh powdered aluminum, and then continue to blend the mixture for about 30 minutes at 85 Celsius. Affe 
30 minutes, add in 10 grams of succinic anhydride, and continue to heat and stir the mixture for about 1 to 5 minutes. Note: once the 
succinic anhydride is added, polymerization will begin, so shortly thereafter, the mixture needs to be poured at 85 Celsius into the 
rocket motor. Note: in order for proper polymerization to proceed, your rocket motor or mold must be heated in an oven at 85 Celsius 
prior to pouring in the hot propellant mixture. Simply pre-heat your rocket motor to 85 Celsius, and then when your ready, pour in the 
heated propellant mixture and then cure the rocket motor or mold in the oven at 85 Celsius for several hours. Note: exact curing times 
may vary, so check the rocket motor every 30 minutes or so—when it’s done, it will have a smooth and clear polymeric texture. 
Burn rate: Very good at 1000 psi 

Water resistance: Very good 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Very low. 

Percentage: 38.5% guanidine perchlorate, 28.4% lithium perchlorate, 20% aluminum, 7% acrylamide, 4.6% ethylene glycol, 
0.66% succinic anhydride plymerization catalyst, 0.53% N-methyl morpholine, 0.31% moisture and residue 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used to propel a wide variety of missiles, rockets, and other projectiles. 


03-04-007A: Moderate performance “rubber-like” propellant utilizing potassium perchlorate and polysulfide binder: 

Into a standard mixing bowl, equipped with motorized stirrer utilizing a plastic stir blade, place 97.5 grams of a polysulfide binder 
compound sold as Thiokol LP-2, followed by 7.5 grams of lead dioxide, followed by 7.5 grams of dibutyl phthalate, followed by 
1.75 grams of stearic acid, and then blend the mixture on high speed for about 5 minutes. After 5 minutes, add in 300 grams of 
potassium perchlorate, followed by 50 grams of ammonium perchlorate, followed by 36 grams of furfuryl alcohol, and then 
continue to blend the mixture on high speed for about 5 to 10 minutes to form a uniform mix. After blending, the fluidized mixture is 
then ready for use. To use, it should be poured and vibrated directly into your rocket motor, and then cured at room temperature for 
about 2 days. 

Burn rate: Average at 1000 psi 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: None. 

Percentage: 59.9% potassium perchlorate, 19.4% polysulfide binder, 9.9% ammonium perchlorate, 7.1% Sfurfuryl alcohol 
plasticizer, 1.4% lead dioxide vulcanizing agent, 1.4% dibutyl phthalate dispersion medium, 0.56% mixed residues, 0.34% stearic 
acid catalyst 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used to propel a wide variety of low velocity missiles especially of the wire-guided type. 


03-04-007B: Moderate performance “rubber-like” propellant utilizing potassium perchlorate and polysulfide binder 
(modified): 

Into a standard mixing bowl, equipped with motorized stirrer utilizing a plastic stir blade, place 115 grams of a polysulfide binder 
compound sold as Thiokol LP-2, followed by 2.5 grams of paraquinone dioxime, followed by 3.4 grams of stearic acid, followed by 
6.5 grams of zinc oxide, and then blend the mixture on high speed for about 5 minutes. After 5 minutes, add in 250 grams of 
potassium perchlorate, followed by 85 grams of ammonium perchlorate, followed by 37.5 grams of furfuryl alcohol, and then 
continue to blend the mixture on high speed for about 5 to 10 minutes to form a uniform mix. After blending, the fluidized mixture is 
then ready for use. To use, it should be poured and vibrated directly into your rocket motor, and then cured in an oven at 65 Celsius 
for several hours. 

Burn rate: Average at 1000 psi 

Water resistance: Very good 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% potassium perchlorate, 23% polysulfide binder, 17% ammonium perchlorate, 7.5% Surfuryl alcohol plasticizer, 
1.3% zinc oxide, 0.68% stearic acid catalyst, 0.50% paraquinone dioxime, 0.02% mixed resides 

Classification: Deflagrating explosive (classified as propellant). 
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Use: Can be used to propel a wide variety of low velocity missiles especially of the wire-guided type. 


93-04-008A: High performance lithium perchlorate based propellant for various applications: 

Into a suitable flask, equipped with nitrogen purge adapter (for excluding air and moisture), fitted with oil bubbler and nitrogen gas 
inlet tube, and motorized stirrer utilizing plastic stir blades, place 500 grams of anhydrous lithium perchlorate, followed by 200 ; 
grams of a copolymer of hexamethylene adipamide and beta-aminocaproic acid, and then slowly and gently heat the flask to 225 
Celsius and heat at this temperature until a molten mixture results. Note: during the heating process, maintain a dry nitrogen 
atmosphere, by passing dry nitrogen gas into the flask. When a molten mixture is achieved, the propellant composition if ready to be 
casted. To do so, it needs to be poured, and vibrated into any desirable rocket motor, engine, mold, rocket cavity, ect., while the 
propellant mixture is in the molten state, and then allow the munition to cool at room temperature to facilitate re-solidification. 
Burn rate: Average. 

Water resistance: Very good 

Stability: Can be stored for many years. 


Percentage: 71.4% lithium perchlorate, 28.5% copolymer of hexamethylene adipamide, 0.1% residue 
Classification: Deflagrating explosive (classified as propellant). —_ 
Use: Can be used in rocket assisted take-off munitions for aircraft, and in rocket assisted projectiles for artillery shells and the like. 


03-04-009A: High performance polymer rocket propellant based on potassium perchlorate: 


| Into a suitable beaker or similar heat resistant container, equipped with motorized stirrer, place 100 grams of beta-caprolactam, 


followed by J gram of sodium hydride, followed by 56.5 grams of N-acetyl caprolactam, followed by 300 grams of potassium 
perchlorate, and then heat the contents to about 160 Celsius. While the temperature is raised to 160 Celsius, gently blend the dry 
mixture. When the temperature of the mixture reaches about 160 Celsius, it will become fluidized, and needs to be rapidly stirred for 
about 1 to 3 minutes. Immediately thereafter, the fluidized mixture needs to be poured and vibrated into any desirable rocket motor, 
engine, ect., before the mixture begins to polymerize. After the casting process, the munitions should be cured and allowed to cool for 
12 to 24 hours. Requires standard ignition composition. 

Burn rate: Average. 

Water resistance: Very good 

Stability: Can be stored for many years. 


_ Flammability (1 to 10): 9 
_ Ease of ignition (1 to 10): 9 


Tendency to cake: None. 

Explosive ability: Will explode if ignited when confined. : : 
Percentage: 65.5% potassium perchlorate, 21.8% beta-caprolcatam pre-polymer, 12.3% N-acetyl caprolactam pre-polymer, 0.21% 
polymerization catalyst, 0.19% mixed impurities 

Classification: Deflagrating explosive (classified as propellant). 7 

Use: Can be used in general-purpose rockets and missiles, and for rocket assisted take-off munitions for aircraft. 


03-04-010A: High Performance potassium perchlorate rocket propellant: ; 

This procedure is identical to 03-03-012A, but the ammonium perchlorate is simply replaced with potassium perchlorate. Into a 
suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing plastic stir blades, place 190 grams of 
potassium perchlorate, followed by 50 grams of finely powdered aluminum of the usual mesh, and then followed by 10 grams of 


__ copper chromite. immediately thereafter, add in 150 milliliters of diethyl ether. and then blend the mixture on high speed to form a 


dough. Thereafter, place the dough onto a shallow tray or pan, and allow it to thoroughly air-dry. Afterwards, place the dried mass into 
aball mill, filled with Teflon coated steel shot of the usual weight and diameter, and then tumble the mixture at 100 RPM or so for 
about 30 minutes to form a uniform powder. Now, into a clean mixing bowl, blender, ect., equipped with motorized stirrer in the usual 
means, place the uniform tumbled mixture, followed by 62.5 grams of a unhardened polyurethane compound (commercially 
available), followed by 172.5 grams of potassium perchlorate, followed by 10 grams of finely powdered aluminum, and then blend 
the mixture on high speed for about 15 to 20 minutes to form a uniform fluidized mass. Thereafter, the mixture is ready for use. To 
use, the fluidized mass needs to be poured and pressed into any desirable rocket motor, engine, mold, ect., under the usual conditions, 
and the resulting engine or mold should be cured at room temperature, or at temperatures rising from 50 to 80 Celsius for several 

hours or for several days. Should be ignited using a black powder charge or equivalent ignition composition. 

Burn rate: 0.30 to 0.35 inches per second at 500 psi 

Water resistance: Good. 


_ Stability: Can be stored for many years. 
_ Mammability (1 to 10): 8 % 
| Ease of ignition (1 to 10): 8% 
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Tendency to cake: None 
Explosive ability: May explode under severe conditions only. 
Percentage: 73.2% potassium perchlorate, 12.6% polyurethane compound binder, 12.1% aluminum, 2% copper chromite burn 
rate catalyst, 0.10% balanced 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for multiple uses. 


03-04-011A: High Performance potassium perchlorate rocket propellant: 

Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of 5 millimeters in diameter, place 380 grams of potassium 
perchlorate, followed by 47.5 grams of powdered aluminum, and then followed by 72.5 grams of any epoxy resin or Armstrong 
Resin E-301-14, and then tumble the mixture at 150 to 200 RPM for about 30 to 40 minutes. Thereafter, the mixture is ready for use. 
To use, press the powdered mixture into any desirable rocket motor, engine, mold, ect., under a pressure of 15000 psi, and then cure 
the munitions in an oven at 170 to 200 Celsius. The rocket propellant can be fired using any desirable exploding bridge wire, or black 
powder charge in the normal fashion. 

Burn rate: 0.5 to 0.6 inches per second at 600 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8% 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None 

Explosive ability: May explode under severe conditions only. 

Percentage: 76% potassium perchlorate, 14.5% Epoxy resin binder, 9.5% aluminum 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in high performance military and commercial rockets. 


03-04-012A: Super high Performance potassium perchlorate rocket propellant containing hydroxylamine perchlorate: 

Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of 5 millimeters in diameter, place 159 grams of Thiokol 
LP-2 polysulfide binder, followed by 227.5 grams of potassium perchlorate of 100 mesh, followed by 97.5 grams of potassium 
perchlorate of 325 mesh, followed by 10 grams of para-quinone dioxime, followed by 5 grams of diphenyl guanidine, and then 
followed by 25 grams of hydroxylamine perchlorate, and then tumble the mixture at 200 to 300 RPM for about 1 hour to form a 
uniform mixture. Thereafter, the mixture is ready for use. To use, press the tacky mass into any desirable rocket motor, engine. mold, 
ect., under pressures ranging from 1500 to 3000 psi, in the usual manner, and then cure the munitions in an oven at 85 Celsius for 18 
hours. The rocket propellant can be fired using any desirable ignition composition. 

Burn rate: Super fast. 1 inch per second at 2000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 10 (based on combustion). 

Fase of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: May explode under severe conditions only. 

Percentage: 62% potassium perchlorate, 30.3% Thiokol LP-2 polysulfide binder, 4.77% hydroxylamine perchlorate, 1.9% p- 
quinone dioxime, 0.95% diphenyl guanidine, 0.08% mixed residues 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in high performance military and commercial rockets and other devices for propulsion of heavy cargos. 


03-04-013A: Super high Performance flexible, hydroxylamine perchlorate rocket propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 150 grams of Paraplex P-10 binder, followed by 250 grams of 
hydroxylamine perchlorate of 200 mesh, and then followed by 200 grams of potassium perchlorate of average mesh, and then 
rapidly and thoroughly blend the mixture for about 5 to 10 minutes to form a uniform mixture. Note: the Paralax P-10 may even begin 
to polymerize at room temperature so take note. After the 5 to 10 minute blending period, add in 1.5 grams of benzoyl peroxide, and 
then briefly, yet thoroughly, blend the mixture on rapid speed for about 30 seconds to 1 minute. Thereafter, immediately pour, press. 
and vibrate the mixture into any desirable rocket motor, engine, ect., and then allow the mixture to cure at room temperature for 
several days or more. The rocket propellant can be fired using any desirable ignition composition. 

Burn rate: Super fast. 1 inch per second at 2000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 10 (based on combustion). 

Ease of ignition (1 to 10): 8 

Tendency to cake: None 

Explosive ability: May explode under severe conditions only. 
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_ percentage: 41.56% hydroxylamine perchlorate, 33.25% potassium perchlorate, 24.93% Paralax P-10 binder, 0.24% benzoyl 


peroxide, 0.02% balance 


Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used in high performance military and commercial rockets and other devices for propulsion of heavy cargos. Can also be 
used in super fast short-range rockets. 


| 93-04-014A: High Performance rocket propellant utilizing hydrazine nitrate: 


Into a suitable empty ball mill, place 128 grams of methyl acrylate, followed by 18 grams of allyl diglycol carbonate, followed by 52 
grams of methyl methacrylate, and then tumble the mixture at 150 to 500 RPM for abut 30 minutes. Thereafter, add in 300 grams of 
hydrazine nitrate, followed by 150 grams of steel shot of 2 to 3 millimeters in diameter, and then continue to tumble the mixture at 
100 RPM for about 15 to 20 minutes to form a uniform mixture. Thereafter, place the tumbled mixture into a suitable beaker, or 
similar container, equipped with motorized stirrer, and then add in 2 grams of tert-butyl peroxide, and then moderately blend the 
mixture for about 10 to 15 minutes at room temperature. Thereafter the mixture is ready for use. To use, pour and press the mixture 
into any desirable rocket motor, engine, ect., and then allow the mixture to cure at room temperature for several days or more. Heating 
the munitions in an oven at 50 to 100 Celsius may speed up the process, but small samples should be heated at various temperatures to 
test for heat sensitivity prior to committing to a full munition. The rocket propellant can be fired using any desirable ignition 
composition, : 

Burn rate: 0.1 to 0.2 inches per second at 1000 psi (actual burn rates may vary dependant on moisture). 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on combustion). 


_ Fase of ignition (1 to 10): 8 

__ Tendency to cake: None 

Explosive ability: May explode under severe conditions only. 

_ Percentage: 60% hydrazine nitrate, 25.6% methyl acrylate, 10.4% methyl methacrylate, 3.6% allyl diglycol carbonate, 0.4% tert- 
_. butyl peroxide 


Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in high performance military and commercial rockets for the usual purposes. 


__ 03-04-015A: Specialty magnesium perchlorate semi-solid (gelled) rocket propellant: 

__ Into a suitable beaker of similar container, equipped with motorized stirrer, place 22 grams of aluminum naphthenate (containing 

_ 7.55% aluminum by weight), followed by 278 grams of regular unleaded gasoline. Thereafter, stir the mixture for about 10 to 15 

| minutes to form a gel. Thereafter, add in 45 grams of lamp black, and then followed by 864 grams of anhydrous magnesium 

_ perchlorate, and then blend the mixture for about 20 to 30 minutes. Thereafter, the tacky gel is ready for use. To do so, it simply needs 
__ to be pressed into any desirable rocket motor, engine, mold, ect, in the usual fashion. The gelled propellant mixture can be ignited 

| using any suitable means. Note: test the bun rate using a small sample before committing to a rocket munition for safety—stories of 
|_tocket motors exploding without warning have been reported, so use caution. 

_ Burn rate: Burns smoothly. 

_ Water resistance: Good. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 8 to 9 (based on rate of combustion) 


: Ease of ignition (1 to 10): 6% (based on black powder ignition). 
_ Tendency to cake: None 


| Explosive ability: Normally none. Has been known to explode. 

| Percentage: 71.46% magnesium perchlorate, 22.99% unleaded gasoline, 3.72% lampblack, 1.81% aluminum naphthenate, 0.02% 
| tounded balance 

| Classification: Deflagrating explosive (classified as propellant). 

_ Use: Can be used to propel rockets and missiles. Can also be used as a gas generator. 


03-04-016A: High Performance potassium perchlorate rocket propellant: 
_ Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing plastic stir blades, place 190 grams 


of potassium perchlorate, followed by 50 grams of finely powdered aluminum of the usual mesh, and then followed by 10 grams of 
Copper chromite. Immediately thereafter, add in 150 milliliters of diethyl ether, and then blend the mixture on high speed to form a 
dough. Thereafter, place the dough onto a shallow tray or pan, and allow it to thoroughly air-dry. Afterwards, place the dried mass into 


| aball mill, filled with Teflon coated steel shot of the usual weight and diameter, and then tumble the mixture at 100 RPM or so for 
| about 30 minutes to form a uniform powder. Now, into a clean mixing bowl, blender, ect., equipped with motorized stirrer in the usual 


means, place the uniform tumbled mixture, followed by 62.5 grams of a unhardened polyurethane compound (commercially 


_ available), followed by 172.5 grams of ammonium perchlorate, followed by 10 grams of finely powdered aluminum, and then blend 
| the mixture on high speed for about 15 to 20 minutes to form a uniform fluidized mass. Thereafter, the mixture is ready for use. To 
| Use, the fluidized mass needs to be poured and pressed into any desirable rocket motor, engine, mold, ect., under the usual conditions, 
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and the resulting engine or mold should be cured at room temperature, or at temperatures ranging from 50 to 80 Celsius for several 
hours or for several days. Should be ignited using a black powder charge or equivalent ignition composition. 
Burn rate: 8 millimeters per second at 500 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 4 
Ease of ignition (1 to 10): 8 4 
Tendency to cake: None 
Explosive ability: May explode under sever conditions only. 
Percentage: 73.2% potassium perchlorate, 12.6% polyurethane compound binder, 12.1% aluminum, 2% copper chromite burn 
rate catalyst, 0.10% balanced 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for multiple uses. 


03-04-017A: High Performance nitronium perchlorate specialty rocket propellant: 

Into a special ball mill, equipped with inert gas inlet, and cooling apparatus, filled with 150 grams of Teflon coated steel shot, place 
150 grams of polybutadiene having a molecular weight of 3,000 and a viscosity of 300 poises, followed by 50 grams of metallic 
lithium of 200 microns, and then tumble the mixture at 100 to 150 RPM for about 1 under. Note: the mixing should be kept under 
inert atmosphere to exclude moisture and the ball mill should be kept at a temperature of 40 Celsius. After the lithium reacts with the 
binder, add in 300 grams of nitronium perchlorate of 1000 microns, and then continue to tumble the mixture at average RPM for 
about 1 hour at 40 Celsius under an inert atmosphere. Thereafter, the mixture is ready. To use, press the mixture into any desirable 
rocket motor, engine, ect., in the usual way, and then cure the munitions at room temperature for 24 hours. 

Burn rate: 8 millimeters per second at 500 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 4 

Ease of ignition (1 to 10): 8 4 

Tendency to cake: None 

Explosive ability: May explode under sever conditions only. 

Percentage: 60% nitronium perchlorate, 30% polybutadiene, 10% metallic lithium 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for multiple uses. 


03-04-018A: High Performance nitronium perchlorate specialty rocket propellant (modified cure): 

Into a special ball mill, equipped with inert gas inlet, and cooling apparatus, filled with 150 grams of Teflon coated steel shot, place 
125 grams of poly butadiene having a minimum of 0.4 milliequivalent of hydroxyl groups, followed by 125 grams of metallic lithium 
of 200 microns, and then tumble the mixture at 100 to 150 RPM for about 1 hour. Note: the mixing should be kept under inert 
atmosphere to exclude moisture and the ball mill should be kept at a temperature of 40 Celsius. After the lithium reacts with the 
binder, add in 250 grams of nitronium perchlorate of 1000 microns, and then continue to tumble the mixture at average RPM for 
about 1 hour at -40 Celsius under an inert atmosphere. Thereafter, the mixture is ready. To use, press the mixture into any desirable 
rocket motor, engine, ect., in the usual way, and then cure the munitions at 50 Celsius for 3 hours. 

Burn rate: 8 millimeters per second at 500 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 4 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None 

Explosive ability: May explode under severe conditions only. 

Percentage: 50% ammonium perchlorate, 25% polybutadiene, 25% metallic lithium 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for multiple uses. 


03-04-019A: High Performance hydrazine nitrate rocket propellant: 

Into a suitable beaker or similar container, place 600 grams of hydrazine nitrate, and then gently heat the mixture until it melts. 
Thereafter, add in 400 grams of beryllium hydride, and then blend the mixture, using a motorized stirrer, for about 1 hour. Thereafter. 
place 800 grams of the mixture into a clean beaker, and then allow it cool to room temperature. Thereafter, add in 120 grams of 
carboxy terminated polybutadiene, followed by 40 grams of dioctly azelate, and then followed by 40 grams of mineral oil. 
Thereafter, blend the mixture for about 1 hour. Now, place the mixture into a vacuum apparatus, and apply a mild vacuum to remove 
any dissolved gasses. Thereafter, place the mixture into a large container (container must be at least 4 times the volume of the 
propellant), and then allow the mixture to cure for 7 days. Note: during this time, the mixture will expand. Thereafter, place the 
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“mixture into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, and then tumble the mixture at 100 RPM for about 
{ hour. Thereafter, the mixture is ready for use. To use, the tumbled mixture needs to be pressed under high pressure into any desired 
rocket motor, engine, ect., at about 25,000 psi. Use a standard ignition composition for proper burn. 
Burn rate: N/A 
Water resistance: Good. 
Stability: Can be stored for many years. 


Flammability (1 to 10): 8 % 
Ease of ignition (1 to 10): 7+ 
Jendency to cake: None 


Explosive ability: May explode under severe conditions only. 


Percentage: 48% hydrazine nitrate, 32% beryllium hydride, 12% carboxy terminated polybutadiene, 4% dioctyl azelate, 4% 
ynineral oil 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-04-020A: High Performance hydrazine nitrate rocket propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 350 milliliters of acetone, and then add in 700 grams of hydrazine 
nitrate, followed by 300 grams of sodium borohydride, and then followed by 180 grams of red phosphorus. Thereafter, blend the 
mixture on moderate speed for about 1 hour in the absence of air. Thereafter, place the mixture into a vacuum and remove the solvent. 
Thereafter, place the mixture into a clean mixing bowl, equipped with motorized stirrer in the usual manner, and then add in 250 
grams of potassium nitrate, and then followed by 300 grams of epon 815 epoxy binder or any similar liquid binder. Thereafter, blend 
the mixture on moderate speed for about 45 minutes in the absence of air. Thereafter, the mixture is ready for use. To use, the mixture 
needs to be pressed and vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at moderate 
temperature or at room temperature. A standard ignition composition can be used for proper burn. 

Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None 

Explosive ability: May explode under severe conditions only. 

Percentage: 40.46% hydrazine nitrate, 17.34% sodium borohydride, 17.34% epon 815 epoxy binder, 14.45% potassium nitrate, 


(10.4% red phosphorus, 0.01% residual balance 


Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used in military and commercial rockets and missiles for the usual uses. . 


03-04-021A: High Performance potassium perchlorate rocket propellant with nitrocellulose base: 
Into a suitable mixing bowl, equipped with motorized stirrer, place 200 grams of triacetin, followed by 50 grams of butyl phthalyl 


butyl glycolate, followed by 250 grams of nitrocellulose (average nitrogen content), and then followed by 2.5 grams of lecithin. 
Thereafter, blend the mixture on moderate speed for about 15 minutes to form a nice slurry. Thereafter, add in 480 grams of 
potassium perchlorate, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture into a 
vacuum apparatus, and de-gas the mixture under vacuum. Thereafter, the mixture is ready for use. To use, the mixture needs to be 
poured, pressed and vibrated into any desired rocket motor, or engine, in the usual manner, and then cured in an oven at 70 Celsius for 
about 2 days. A standard ignition composition can be used for proper burn. 

Burn rate: 0.21 inches per second at 500 psi 


Water resistance: Good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 7 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 48.85% potassium perchlorate, 25.44% nitrocellulose, 20.35% triacetin, 5.08% butyl phthalyl butyl glycolate, 0.25% 
mixed balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-04-022A: High Performance aluminum hydride propellant with nitrocellulose base: 
Into a suitable ball mill place 50 milliliters of ethyl acetate, and the add in 200 grams of nitrocellulose of average nitrogen content, 
and then tumble the mixture on moderate speed for about 15 minutes. Thereafter, place this nitrocellulose mixture into a suitable 


Mixing bowl, equipped with motorized stirrer, and then add in 116 grams of aluminum hydride, and then add in 56 grams of 


Miscellaneous Containing Rocket Propellants 
nitronium perchlorate. Finally, add in 28 grams of polymeric dichlorostyrene, and the blend the mixture on high speed for about 1 
hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed and vibrated into any desired rocket motor, or 
engine, in the usual manner, and then cured in an oven at moderate temperature for about 3 days. A standard ignition composition can 
be used for proper burn. 
Burn rate: 0.19 to 0.22 inches per second at 500 and 1000 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 7 
Tendency to cake: None 
Explosive ability: Stable. 
Percentage: 50% nitrocellulose, 29% aluminum hydride, 14% nitronium perchlorate, 7% polymeric dichlorostyrene 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in military and commercial rockets and missiles for the usual uses. 


03-04-023A: High Performance potassium perchlorate rocket propellant: 

Into a suitable ball mill, or similar rotating device, place 100 grams of a silicone elastomer composed of 90 mol percent dimethyl 
dichlorosilane and 10 mol percent of diphenyl dichlorosilane), followed by 300 grams of potassium perchlorate, and then followed by 
2.4 grams of benzoyl peroxide. Thereafter, tumble or rotate the mixture on high RPM for about 3 hours at room temperature. 
Thereafter, place the milled mixture into any desired rocket motor, and then place the motor into an oven at heat to 120 Celsius for 
about 2 hours. Thereafter, heat the mixture to 200 Celsius for about 14 hours, making sure to vibrate the motor every so often to 
remove air-bubbles and the like. After the heating the period, the rocket propellant should be set and hard. Thereafter, the motor is 
ready to use. To use, the motor needs to be primed with a high temperature ignition composition. 

Burn rate: 0.20 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 5 (ignition temperature: 260 Celsius+) 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 74.55% potassium perchlorate, 24.85% silicone elastomer, 0.21% benzoyl peroxide, 0.39% mixed impurities 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in specialty rockets and missiles. 


03-04-023B: High Performance potassium perchlorate rocket propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 150 grams of dimethyl polysiloxane elastomer (having a viscosity 
of 10,000 centipoises), followed by 350 grams of sodium perchlorate, and then followed by 3 grams of benzoyl peroxide. Thereafter. 
blend the mixture with high agitation for about 15 minutes. Thereafter, press the mixture under high pressure into any desired rocket 
motor, and then place the motor into an oven at heat to 120 Celsius for about 2 hours. Thereafter, heat the mixture to 200 Celsius for 
about 14 hours, making sure to vibrate the motor every so often to remove air-bubbles and the like. After the heating the period, the 
rocket propellant should be set and hard. Thereafter, the motor is ready to use. To use, the motor needs to be primed with a high 
temperature ignition composition. 

Burn rate: 0.20 inches per second at 1000 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 5 (ignition temperature: 260 Celsius+) 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 69.58% sodium perchlorate, 29.82% silicone elastomer, 0.59% benzoyl peroxide, 0.01% mixed impurities 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in specialty rockets and missiles. 


03-04-023C: High Performance potassium perchlorate rocket propellant with infrared illumination: 
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every so often to remove air-bubbles and the like. After the heating the period, the rocket propellant should be set and hard. 
Thereafter, the motor is ready to use. To use, the motor needs to be primed with a high temperature ignition composition. 


_ Burn rate: 0.20 inches per second at 1000 psi 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 5 (ignition temperature: 260 Celsius+) 

Tendency to cake: None 

Explosive ability: Stable. 

percentage: 74.53% cesium perchlorate, 17.39% silicone gum, 7.45% aluminum perchlorate, 0.62% benzoyl peroxide, 0.01% 
balance 


_ Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used in specialty rockets and missiles for generating an infrared trail for any desired means. 


03-04-024A: High Performance potassium perchlorate rocket propellant: 

Into an empty ball mill, or similar rotating device, place 125 grams of alpha-caprolactum, followed by 2 grams of sodium hydride, 
followed by 75 grams of N-acetyl caprolactam, and then followed by 300 grams of potassium perchlorate. Thereafter, tumble or 
rotate the mixture at room temperature for about 1 hour to form a uniform powder. Note; make sure to carryout the operation in the 
absence of moisture. After the milling process, press the powder into any desirable rocket motor, mold, engine, ect., under high- 
pressure, in the usual manner. and then place the munitions into an oven and heat to about 160 Celsius. Heat the mixture for about 10 
minutes at said temperature, and vibrate the mixture periodically during the short heating process. Thereafter, remove the heat source, 
and allow the engine to cool. Thereafter, the rocket motor is ready for firing. Use a standard ignition composition for proper burn. 
Burn rate: 0.15 to 0.19 inches per second at 1000 psi 


_ Water resistance: Good. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None 
xplosive ability: Stable. 
Percentage: 59.76% potassium perchlorate, 24.9% alpha-caprolactam, 14.94% N-acetyl caprolactam, 0.39% sodium hydride 
catalyst, 0.01% residue 
Classification: Deflagrating explosive (classified as propellant). 


__ Use: Can be used in specialty rockets. 


L 03-04-025A: High performance thermally stable rocket propellant: 


__ Into a ball mill, or similar rotating device, containing 400 grams of Teflon coated steel shot, place 130.4 grams of magnesium dust, 


Into a suitable mixing bowl, equipped with motorized stirrer, place 70 grams of silicone gum (having a hydrocarbon groups composed 


of methyl groups), followed by 30 grams of powdered aluminum perchlorate (anhydrous), followed by 300 grams of cesium 
perchlorate, and then followed by 2.5 grams of benzoyl peroxide, Thereafter, blend the mixture with high agitation for about 15 
minutes. Thereafter, press the mixture under high pressure into any desired rocket motor, and then place the motor into an oven at heat 
to 120 Celsius for about 2 hours. Thereafter, heat the mixture to 200 Celsius for about 14 hours, making sure to vibrate the motor 
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followed by 385.1 grams of anhydrous barium nitrate, followed by 264.5 grams of cyanuric acid, and then tumble the mixture at 
room temperature for about 1 hour. Thereafter, separate the mixture from the steel shot using any desired screen, and the place the 


“mixture into a suitable mixing bowl, equipped with motorized stirrer. Thereafter, add in 250 milliliters of acetone, followed by 109.5 


grams of Viton A copolymer binder, followed by 110 grams of Teflon powder, and then followed by 500 milligrams of copper 
chromite, and then blend the mixture at 60 Celsius until the bulk of the acetone evaporates. Thereafter, the mixture is ready for use. 


To use the mixture needs to be pressed into any desirable rocket motor, mold, engine, ect., under high-pressure, in the usual manner, 


and then place the munitions into an oven and heat to about 140 to 160 Celsius for about 10 to 15 minutes. Note: vibrate the munitions 
periodically during the short heating process. Thereafter, remove the heat source, and allow the munitions to cool. Thereafter, the 


| tocket motor is ready for firing. Use a standard ignition composition for proper burn. 
| Burn rate: Not calculated. 

_ Water resistance: Good. 

| Stability: Can be stored for many years. 

_ Flammability (1 to 10): Typical. 

__ Ease of ignition (1 to 10): unknown 

__ Tendency to cake: None 

__ Explosive ability: Stable. 


Percentage: 38.51% barium nitrate, 26.45% cyanuric acid, 26.08% magnesium dust, 11% Teflon, 10.95% Viton A copolymer 


__ binder, 0.05% copper chromite burn catalyst 


Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in specialty rocket systems. 


03-04-026A: Moderate performance potassium nitrate based rocket propellant: 
Into a ball mill, or vertical mixer, containing 250 grams of Teflon coated steel shot, place 375 grams of potassium nitrate, and then 
followed by 125 grams of finely ground asphalt black. Thereafter, tumble or rotate the mixture at 500 RPM for about 2 hours. 
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Thereafter, the mixture is ready for use. To use, the mixture needs to be heated to about 250 Celsius, and then pressed into any 


desirable rocket motor, mold, engine, ect., under a pressure of about 15,000 psi, in the usual manner. Thereafter, the munitions should 


be allowed to cool to room temperature for about 12 hours minimum. Thereafter, the rocket motor is ready for firing. Use a standard 
ignition composition for proper burn. 

Burn rate: 0.1 inches per second at 1000 psi (estimated). 
Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 75% potassium nitrate, 25% asphalt black 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets for fireworks or commercial use. 
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4. Non-Black Powder Gun 


Section 1: Ammonium Nitrate Containing 


Chemicals used in this section (binders are not included) 


1. Potassium nitrate (see Black Powder) 


r 


| 3. Charcoal (see Black Powder) 


2. Sulfur (see Black Powder) 
T 4. Sugar Carbon (see Modified Black Powder) 


5. Barium Chromate (see Modified Black Powder) 


6. Potassium Perchlorate (see Modified Black Powder) 
Ts. Ammonium Bisulfide (see Modified Black Powder) 


| 7. Potassium Dichromate (see Modified Black Powder) 
__| 9. Potassium chlorate (see Modified Black Powder) 


| 10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


; | 13. Diphenylamine (see Modified Black Powder) 


14. Titanium Dioxide (see Modified Black Powder) 


15. Manganese Dioxide (see Modified Black Powder) 
17. Ammonium Nitrate (see Modified Black Powder) 
19. Sodium Nitrate (see Modified Black Powder) 

21, Lead Nitrate (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


18, Calcium Carbonate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 
22. Nitro Starch (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 

25. Magnesium Sulfide (see Ammonium Perchlorate 
Rocket Propellants) 


24. Aluminum powder (see Ammonium Perchlorate 
Rocket Propeilants) 
26. Copper Chromite (see Ammonium Perchlorate Rocket 


Propellants) 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 


___Propellants) 


28. Ammonium Sulfate (see Ammonium Perchlorate 
Rocket Propellants) 


29. Nitroglycerine (see Ammonium Perchlorate Rocket 
Propellants) 
31. Iron-I-oxide (see Ammonium Perchlorate Rocket 


Propellants) 


30. Magnesium Oxide (see Ammonium Perchlorate Rocket 
Propellants) 
32. Zirconium Hydride (see Ammonium Perchlorate 


33. Teflon (see Ammonium Perchlorate Rocket 


Rocket Propellants) 
34. Zinc Oxide (see Ammonium Perchlorate Rocket 


35. Ammonium Dichromate (see Ammonium Perchlorate 
Rocket Propellants) 
37. Magnesium powder (see Ammonium Perchlorate 


Propellants) | Propellants) 


36. Lithium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 
38. Lithium Aluminum Hydride (see Ammonium 


39. Iron-II]-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 


Rocket Propellants) 7 Perchlorate Rocket Propellants) 


40. PVC (see Ammonium Perchlorate Rocket Propellants) 


Propellants) 


41. Copper Sulfide (see Ammonium Perchlorate Rocket 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 
Propellants) 


Propellants) 
45. ADN (see ADN Rocket Propellants) 


43, Titanium Hydride (see Ammonium Perchlorate Rocket | 


44, Silicon Nitride (see Ammonium Perchlorate Rocket 
Propellants) 
46. Urea Nitrate (see ADN Rocket Prop ellants) 


47, Silicon Powder (see ADN Rocket Propellants) 
49. Boron powder (see ADN Rocket Prop ellants) 
51. KDN (see ADN Rocket Propellants) 


| 53. TNT (see Ammonium Nitrate Rocket Propellants) 


‘| 55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 
_ | Propellants) 


|__| 48. Hexamine (see ADN Rocket Propellants 
pellants) 


|__| 50. Sodium hypophosphite (see ADN Rocket Pro 
52. Nickel Chloride (see Ammonium Nitrate Rocket 
Propellants) 


a 54. Acrylamide (see Miscellaneous Rocket H.P. Rocket 


Rocket Propellants) 


_| 57. Metallic Lithium (see Miscellaneous Rocket H.P. 
__| Rocket Propellants) 


58. Beryllium Hydride (see Miscellaneous Rocket HP. 
Rocket Propellants) 


Propellants) 


59. Red Phosphorus (see Miscellaneous Rocket H.P. | 60. Sodium Borohydride (see Miscellaneous Rocket H.P. \/Forms white crystals, granules, or powder. The crystals Forms a trihydrate, which looses its water when heated to 100 


Rocket Propellants) Rocket Propellants) | readily absorb moisture forming a hemihydrate. The salt is Celsius. The salt is soluble in water. but relatively insoluble in 
61. Sodium chlorate (see Miscellaneous Rocket H.P. 62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket || soluble in water, but insoluble in alcohol and other common the usual organic solvents. Keep out of contact with 
Rocket Propellants) Propellants) a || solvents. concentrated sulfuric acid to avoid the formation of the deadly 
63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket hydrogen cyanide gas. 
Rocket Propellants) Propellants) “fl 73. Sodium Azide 74, Sodium Chloride 
65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 66. Aluminum Stearate i N 
Propellants) ge 
[CH3(CH 2) 46S OO] 34) N 

Forms hard white to crystalline masses, which polymerize to a Sl Na Cl 

plastic like mass upon heating. When freshly prepared, the salt \ 

is soluble in alcohol, and slightly in water, but reverts to \ 

polymer forms upon standing which is insoluble in water and Na’ 

most organic solvents. Is P Eepered by heating aluminum || Forms colorless crystals or a white powder or granules. The | Forms cubic crystals, or white granules or powder. Is capable 

7 : : es i hydroxide mt Stearic Baie isola || crystals break down into nitrogen and metallic sodium. The of forming large beautiful cubic like crystals, some as big as 
_ oles otainum By dide GS, Maguestum Peronde cdl || crystals are readily soluble in water, but relatively insoluble in basketballs. Sodium chloride is one of the most common salts 
i most common solvents. Aqueous solutions should not be in human civilization, and is a major source of chlorine and 
|| stored for long periods of time due to formation of hydrazoic sodium salts. Its melting point is 804 Celsius. 
n acid. Sodium azide is highly toxic, so users should use 
caution. The salt is prepared by heating nitrous oxide with 
LP o——O sodamide L | 


Aluminum hydride forms colorless crystals that probably exist Magnesium peroxide forms a white crystalline mass or 
as a polymerized solid containing diethyl ether of powder. The salt is insoluble in water and most solvents. 
crystallization that cannot be removed. The hydride is Magnesium peroxide is relatively unstable and begins to loose 
relatively stable at room temperature, but reacts with water oxygen on standing in moist air. 

with some violence. The salt is prepared by reacting ether 


solutions of aluminum chloride and lithium hydride. 
69. Potassium Permanganate 70. Calcium Hydride 
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Mn << Ca H 
fp So 
a) 
Potassium permanganate forms beautiful dark purple crystals White to grayish powder or crystalline mass. The salt 
that have a beautiful sheen. The salt is very stable in air, but decomposes in contact with water and alcohol. The hydride 
begins to decompose when heated to 240 Celsius. The salt is can be stored in the absence of moisture for some time. Best 
soluble in water, and alcohol, but the latter it reacts with. prepared by heating the two elements together. 


Potassium permanganate is a powerful oxidizing salt, so users 
us use caution when working with this compound. | 


71. Potassium Tartrate 2: Potassium Ferrocyanide I 


Os = Ni pase 
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Ammonium Nitrate Gun Propellants 


- High Performance Ammonium Nitrate Gun Propellants in this section - 


1. 04-01-001A: High Performance ammonium nitrate 
gunpowder: 60% ammonium nitrate, 17.8% charcoal, 10% 
sulfur, 10% sodium nitrate, 1.1% calcium carbonate, 0.90% 
urea, 0.150% calcium sulfate, 0.050% impurities 


2. 04-01-002A: High Performance ammonium nitrate) 
gunpowder: 70% ammonium nitrate, 15% aluminum, 15% 
aluminum stearate 


3. 04-01-003A: High Performance ammonium nitrate 
gunpowder: 73.55% ammonium nitrate, 12.5% methyl iodide, 
9.48% 1,3-butadiene, 3.16% 2-vinylpyridine, 0.62% sodium 
soap, 0.62% mercaptan blend, 0.037% potassium persulfate 
catalyst, 0.033% rounded balance 


- 


4. 04-01-004A: High Performance ammonium nitrate 
gunpowder: 81.4% ammonium nitrate, 9.96% copolymer 
binder, 3.6% ammonium perchlorate, 1.97% triacetin, 1.76% 
melamine, 0.5% magnesium oxide, 0.3% mixed impurities, 0.3% 
zine oxide, 0.21% GMF 


5. 04-01-005A: High performance gun propellant with 
catalyst accelerant: 52.2% ammonium nitrate, 33.3% 


(percentage can vary), 0.2% potassium permanganate 


6. 04-01-006A: High performance gun propellant with 
catalyst accelerant: 82% ammonium nitrate, 10% potassium 
nitrate, 7% binder composition, 1% ammonium dichromate 


magnesium (percentage can vary), 14.3% magnesium peroxide 
L ond fod 


7. 04-01-007A: High performance ammonium nitrate gun 
propellant: 69.1% ammonium nitrate, 29.61% nitrocellulose, 
1.28% diphenylamine, 0.01% mixed balance 


8. 04-01-007B: High performance ammonium nitrate gun 
propellant (modified): 55.8% ammonium nitrate, 40.93% 
nitrocellulose, 1.6% aluminum powder, 1.17% diphenylamine, 
0.5% camphor 


9. 04-01-008A: Ammonium nitrate smokeless gun 

propellant: 65.23% ammonium nitrate, 20.07% magnesium 
powder, 9.83% nitrocellulose, 4.41% aluminum powder, 0.44% 
diphenylamine, 0.02% graphite and mixed balance 


10. 04-01-009A: Standard high performance ammonium 
nitrate gun propellant: 46.3% ammonium nitrate, 19.7% 
nitroguanidine, 16.25% calcium hydride, 9.85% Teflon, 6.4% 
nitrocellulose, 1.47% diphenvlamine, 0.03% mixed residual 
balance 


| 


11. 04-01-010A: High performance ammonium nitrate 
smokeless powder: 50% nitrocellulose, 40% nitroglycerine, 
4% barium tartrate, 2.5% Vaseline, 2.6% olive oil, 0.90% 
otassium tartrate, 0.1% mixed balance 
13. 04-01-012A: Ammonium nitrate high performance gun 
propellant: 44.3% ammonium nitrate, 20.25% sodium 
benzoate, 12.65% potassium ferrocyanide, 9.49% barium 
nitrate, 6.32% potassium chlorate, 6.32% nitrocellulose, 0.63% 
lamp black, 0.04% graphite and mixed residues 


a 


12. 04-01-011A: High performance nitrocellulose gun 
propellant: 59.7% ammonium nitrate, 19.9% nitrocellulose, 
9.95% corn starch, 9.95% dinitrotoluene, 0.49% diphenylamine, 
0.01% graphite and mixed residues 

14. 04-01-013A: High performance ammonium nitrate based 
gun propellant: 51.36% ammonium nitrate, 27.39% 
nitrocellulose, 13.01% wheat Slour, 6.16% sulfur, 2.05% sodium 
azide, 0.03% graphite and impurities 


impurities 


| 


16. 04-01-015A: High performance ammonium nitrate gun 
propellant with potassium picrate booster: 52% ammoniun 
nitrate, 25% potassium picrate, 20% sulfur, 3% soft wood 


17. 04-01-016A: High performance ammonium nitrate gun 
propellant: 49.8% ammonium nitrate, 17.24% nitrocellulose, 
15.32% potassium nitrate, 10.53% graphite, 7.08% sodium 
typophosphite, 0.03% mixed balance 


| 4 


charcoal 
ris. 04-01-017A: High performance ammonium nitrate gun 
propellant: 54.86% ammonium nitrate, 20% nitrocellulose, 
19% dinitrotoluene, 4.4% dibutylphthalate, 1.5% 


— 


19. 04-01-018A: High performance ammonium nitrate gun 
propellant: 72.81% ammonium nitrate, 14.56% sulfur, 9.7% 
soft wood charcoal, 2.91% sodium chloride, 0.02% graphite 
and residual balance 


balance 
A 


| diphenylamine, 0.24% graphite and mixed residue 

20. 04-01-018B: High performance ammonium nitrate gun 
propellant: 63.55% ammonium nitrate, 12.71% sulfur, 8.47% 
soft wood charcoal, 8.47% nitrocellulose, 4.23% barium nitrate, 
2.54% sodium chloride, 0.03% graphite and mixed residual 


04-01-001A: High Performance ammonium nitrate gunpowder: 
Into a ball mill or similar mixing drum, add 600 grams of dry ammonium nitrate, 100 grams of pure sulfur, 178 grams of charcoal, 


100 grams of sodium nitrate, 11 grams 
in 200 milliliters of kerosene or naphtha, 
thoroughly blend the mixture for several 
mixture from the ball mill or mixing drum, and then spread it out 


of calcium carbonate, 9 grams of urea, and then 1.5 grams calcium sulfate. Thereafter, pour 
followed by 150 grams of Teflon coated steel shot of 5 millimeters in diameter, and then 
hours at room temperature for about 150 RPM. After the blending operation, remove the 


on a shallow pan, and allow it to thoroughly air-dry. When the smell 


of solvent is no longer, you can crush the mixture into a powder, or pulverize it and then separate the various grain sizes using sieves 


in the usual manner. For maximum gunpowder effect, the grain si 


zes should be 1 to 2 millimeters in diameter. Note: If you have an 


extruding machine (like a pasta maker, where the pasta gets extruded into spaghetti like strands), place the mixture, right after the 


o 


blending operation, into your extruding machine, and extrude the 
millimeters long. After the extruding 


gun casing primers for initiation. 
Burn rate: Fast. 
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mixture into strands 1 to 2 millimeters in diameter by about 200 


process, cut the “spaghetti” strands into granules of 1 to 2 millimeters in size, and then allow the 
grains to cure until completely dry. To use the grains either way, simply pour them into any desirable cartridge casing. Use standard 


Ammonium Nitrate Gun Propellants 


ater resistance: Moderate. 
Stability: Can be stored for many years. 


| Flammability (1 to 10): 9 
_ fase of ignition (1 to 10): 9 


Tendency to cake: Make cake on standing in moist environmen _ 
Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 


‘ . : - 
Percentage: 60% ammonium nitrate, 17.8% charcoal, 10% sulfur, 10% sodium nitrate, 1.1% calcium carbonate, 0.90% urea, 


0.150% calcium sulfate, 0.050% impurities 
Classification: Deflagrating explosive (classified as propellant). 


_ Use: Substitute for black powder in traditional muzzle loaded weapons, mortars, or cannons, and also in non-firearms weapons as in 
the following landmine. 


Description: 
Bouncing betty type land mines are designed to 
propel into the air where they detonate. Because 
they detonate in the air, the fragmenting radius, 
and hence, casualty producing radius, is increased. 


Anti-personnel “bouncing betty” land mine 


rip wire 


probe 


ball bearing 


spring loaded fring pin 


mner box 
primer 


detonator 


outer box 


propellant charge 


main HE charge 


04-01-0024: High Performance ammonium nitrate gunpowder: 


Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing plastic stir blades, place 210 grams 
of absolutely dry ammonium nitrate, followed by 45 grams of finely powdered aluminum of the usual size or cana sia 
followed by 45 grams of aluminum stearate. Immediately thereafter, add in 150 milliliters of acetone, and then b en a mix 2 on 
high speed to form a dough. Thereafter, place the dough onto a shallow tray or pan, and allow it to thoroughly air-dry. is s, 
place the dried mass into a ball mill, filled with Teflon coated steel shot of the usual weight and diameter, and then tumble le mixture 
at 150 RPM for about 30 minutes to form a uniform powder. Now, place this uniform powder into a suitable beaker or container, 
equipped with motorized stirrer, and then add in 150 milliliters of diethyl ether, and then blend the mixture for about 15 to 20 ae 
to form a dough-like mass. Thereafter, you need to extrude the dough using an extruding machine (die cast machine) to form spag 
like strands of any desired diameter in the usual manner. After the extruding process, cut the “spaghetti” strands into Seat (sma 
sections) of any desired length, and then allow the grains to cure until completely dry. Note: heating the grains at 40 to 50 - sius in 
an oven mayor may not be used to speed up the curing process. Thereafter, the grains should be coated with graphite by say i 
shaking the grains in a plastic bag or similar container containing a small amount of powdered graphite. The grains can then be loosely 
placed into any desirable gun cartridge in the usual manner. Use a standard gun casing primer for initiation. 

Burn rate: Rapid (based on ignition under confined conditions). 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 , ia 

Tendency to cake: Make cake on prolonged standing. 

Explodive ability: Can be aeceies but only severe conditions—requires significant TNT, RDX, or HMX booster. 

Percentage: 70% ammonium nitrate, 15% aluminum, 15% aluminum stearate 

Classification: Deflagrating explosive (classified as propellant). 

Use: Substitute for black powder, smokeless, powder, or other high performance gun propellants. 
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Ammonium Nitrate Gun Propellants 
04-01-003A: High Performance ammonium nitrate gunpowder: 
Into a suitable mixing bowl. blender, or similar container, equipped with motorized stirrer utilizing plastic stir blades, place 25.8 
grams of 1,3-butadiene, followed by 8.6 grams of 2-vinylpyridine, followed by 1.7 grams of. ‘pulverized sodium soap flakes, followed 
by 62 grams of distilled water, followed by 103 milligrams of potassium persulfate, followed by 1.7 grams of a mercaptan blend 
(composed of C12, C14, and C16 aliphatic mercaptans). Thereafter, blend the mixture for about 10 to 15 minutes to form a uniform 
liquid mixture. Thereafter, add in 200 grams of ammonium nitrate, followed by 34 grams of methyl iodide, and then briefly but 
vigorously blend the mixture for about 5 to 10 minutes. Thereafter, the pasty mass in ready to be cast, to do so, it needs to be pressed 
at 2000 psi into any desirable mold, and these molds need to be heated to 125 Celsius at 500 psi for about 15 to 20 minutes to harden 
the mixture. Thereafter, the pellets should be pulverized using the normal techniques, and the various grain sizes then separated by the 
desired sieves or screening. If desired, the pasty mass, prior to hardening, can be extruded using an extruding machine (die cast 
machine) to form spaghetti like strands of any desired diameter in the usual manner. After the extruding process, cut the “spaghetti” 
strands into granules (small sections) of any desired length, and then heat the grains to 125 Celsius under a pressure of 500 psi for 15 
to 20 minutes. If desired, the grains can be coated with graphite by gently shaking the grains in a plastic bag or similar container 
containing a small amount of powdered graphite. The grains can then be loosely placed into any desirable gun cartridge in the usual 
manner. Use a standard gun casing primer for initiation. 
Burn rate: Rapid (based on ignition under confined conditions). Burns slow when ignited in the open. 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 (based on gun firing). 
Ease of ignition (1 to 10): 9 (based on gun firing). 
Tendency to cake: Make cake on prolonged standing. 
Explosive ability: Little to none. 
Percentage: 73.55% ammonium nitrate, 12.5% methyl iodide, 9.48% 1,3-butadiene, 3.16% 2-vinylpyridine, 0.62% sodium soap, 
0.62% mercaptan blend, 0.037% potassium persulfate catalyst, 0.033% rounded balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Substitute for smokeless powder, or other high performance gun propellants. 


04-01-004A: High Performance ammonium nitrate gunpowder: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual means, place 150 milliliters of cyclohexane or acetone, 
followed by 49.8 grams of a copolymer of 1,3-butadiene-2-methyl-5-vinyl pyridine, followed by 8.8 grams of melamine, followed by 
9.85 grams of triacetin, followed by 1.5 grams of Flexamine (65% diarylamine ketone and 35% N,N-diphenylparaphenylene 
diamine, followed by 1.05 grams of GMF (paraquinone dioxime), followed by 2.5 grams of magnesium oxide, followed by 1.5 
grams of zinc oxide, and then blend the mixture for about 15 minutes. Thereafter, add in 407 grams of ammonium nitrate, and then 
followed by 18 grams of ammonium perchlorate, and then blend the mixture until the bulk of the solvent has evaporated, and a pasty 
mass remains. Thereafter, the mixture is ready for use. To do so, extrude the dough-like material through any desirable die cast 
machine to form spaghetti like strands of any diameter and length under a hydraulic pressure of about 4000 to 5000 psi. After which, 
the spaghetti-like strands should be cut into individual equal lengths ranging from 5 to 10 milliliters in diameter. Thereafter the cut 
cyndrical grains should be cured in an oven at 76 to 85 Celsius for about 3 hours. 

Burn rate: 2.4 inches per second at room temperature and 35,000 psi 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on gun firing). 

Ease of ignition (1 to 10): 9 (based on gun firing). 

Tendency to cake: Make cake on prolonged standing. 

Explosive ability: Little to none. 

Percentage: 81.4% ammonium nitrate, 9.96% copolymer binder, 3.6% ammonium perchlorate, 1.97% triacetin, 1.76% melamine, 
0.5% magnesium oxide, 0.3% mixed impurities, 0.3% zinc oxide, 0.21% GMF 

Classification: Deflagrating explosive (classified as propellant). 

Use: Substitute for smokeless powder, or other high performance gun propellants. 


04-01-005A: High performance gun propellant with catalyst accelerant: 

Into a suitable beaker or similar container, place 500 milliliters of warm water, and then add and dissolve 75 grams of potassium 
permanganate. Thereafter, add in 365 grams of finely powdered magnesium metal, and then stir the mixture for about 10 minutes. 
Thereafter, filter-off the magnesium, and then allow it to thoroughly dry on a shallow tray, no vacuum filtration. Now, into a clean 
beaker or similar container, place 400 milliliters of a 30% hydrogen peroxide solution, and then place the solution into an ice bath and 
chill to 0 Celsius. Thereafter, when its temperature reaches 0 Celsius, add in, in small portions, the dried coated magnesium particles, 
and then stir the mixture for about 1 minute. Thereafter, immediately filter-off the insoluble particles, and then vacuum dry or air-dry 
them. Finally, into a suitable mixing bowl, blender, ect., equipped with motorized stirrer, place the dried filtered-off particles, and then 
add in 400 grams of highly dry ammonium nitrate, followed by 150 milliliters of ether, and then blend the mixture until the bulk of 
the ether evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and allow the mass to thoroughly dry. 
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Ammonium Nitrate Gun Propellants 


__ Thereafter, pulverize the mass, either thoroughly or moderately, depending on how big you wan the grain sizes. The various grain 


sizes can be separated suing screens or sieves, in the usual manner. 


_ Burn rate: Rapid. 
_ Water resistance: Good. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 9 


__ Ease of ignition (1 to 10): 9 
|. Tendency to cake: None. 


Explosive ability: Can be detonated but only under severe conditions. 


Percentage: 52.2% ammonium nitrate, 33.3% magnesium (percentage can vary), 14.3% magnesium peroxide (percentage can 
__ vary), 0.2% potassium permanganate 

| Classification: Deflagrating explosive (classified as propellant). 

_ Use: Can be used in riffles, field guns, cannons, ship guns, and other weapons. Note: this propellant should not be used in 

_ conventional firearms. 


04-01-006A: High performance gun propellant with catalyst accelerant: 

Into a suitable beaker, equipped with motorized stirrer, place 180 grams of 1.3-butadiene, followed by 33 grams of furnace black, 
followed by 8 grams of finely divided selenium metal, and then followed by 20 grams of 2-methyl-5-vinylpyeridine. Thereafter, place 
the mixture into an ice bath, and chill to about 5 Celsius, and then blend the mixture for about 1 hour at said temperature. Now, into a 
clean ball mill, equipped with 200 grams of Teflon coated steel shot, place 330 grams of ammonium nitrate, followed by 40 grams of 


| potassium nitrate, and then followed by 1 milliliters of water. Thereafter, tumble the mixture at 65 Celsius for about 24 hours at 

| moderate RPM. Thereafter, add in 28 grams of the 1,3-butadiene polymer compound, previously prepared, and then followed by 4 

| grams of ammonium dichromate burn catalyst, and then continue to blend the mixture for about 1 hour at moderate speed. Thereafter, 
| the mixture is ready for use. To use, the mixture needs to extruded from any desired die cast, preferably of 10 to 15 millimeters in 
__-diameter, under a pressure of 10,000 psi to form spaghetti like strands. These strands should then be cut into 5 millimeters length 


grains. Thereafter, the grains should be cured in an oven at 150 Fahrenheit for about 7 to 12 hours. Thereafter the grains can be loaded 
into any desired gun casing, shell-casing ect., in the usual manner. 


_ Burn rate: Rapid. 


Water resistance: Poor. 


_ Stability: Can be stored for many years. 


Flammability (1 to 10): 9 


| Ease of ignition (1 to 10): 9 

| Tendency to cake: None. 

|_ Explosive ability: Stable to heat, light, and radiation. 

| Percentage: 82% ammonium nitrate, 10% potassium nitrate, 7% binder composition, 1% ammonium dichromate 
|_ Classification: Deflagrating explosive (classified as propellant). : 

| Use: Can be used field guns, cannons, ship guns, and other weapons. 


| 04-01-007A: High performance ammonium nitrate gun propellant: 
_ Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 350 grams of ammonium nitrate, followed by 


150 grams of nitrocellulose of average nitrogen content, followed by 90 milliliters of acetone, and then followed by 18 milliliters of 


_ 95% ethyl alcohol. Thereafter, blend the mixture on moderate speed for about 10 minutes. Thereafter add in 6.5 grams of 


diphenylamine, and then continue to blend the mixture on moderate speed for about 35 minutes. Thereafter, the mixture is ready for 


| use. To use, the mixture needs to be extruded from any desired die cast, preferably of 5 to 10 millimeters in diameter, under a pressure 


of 10,000 psi to form spaghetti like strands. These strands should then be cut into 5 millimeters length grains. Thereafter, the grains 


| should be cured in an oven at moderate temperature. Thereafter the grains can be loaded into any desired gun casing, shell-casing ect., 
| in the usual manner. The cured grains can be glazed with graphite or any other similar material if desired. 
| Burn rate: Rapid. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 69.1% ammonium nitrate, 29.61% nitrocellulose, 1.28% diphenylamine, 0.01% mixed balance 


| Classification: Deflagrating explosive (classified as propellant). 


Use: Can be used field guns, cannons, ship guns, and other weapons. 


04-01-007B: High performance ammonium nitrate gun propellant (modified): 
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Ammonium Nitrate Gun Propellants 
Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 558 grams of ammonium nitrate, followed by 
409.3 grams of nitrocellulose of average nitrogen content, followed by 160 milliliters of acetone, and then followed by 35 milliliters 
of 95% ethyl aicohol. Thereafter, blend the mixture on moderate speed for about 10 minutes. Thereafter add in JJ. 7 grams of 
diphenylamine, followed by 16 grams of aluminum powder, and then followed by 5 grams of camphor. Thereafter, blend the 
mixture on moderate speed for about 35 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded 
from any desired die cast, preferably of 5 to 10 millimeters in diameter, under a pressure of 10,000 psi to form spaghetti like strands. 
These strands should then be cut into 5 millimeters length grains. Thereafter, the grains should be cured in an oven at moderate 
temperature. Thereafter the grains can be loaded into any desired gun casing, shell-casing ect., in the usual manner. The cured grains 
can be glazed with graphite or any other similar material if desired. 
Burn rate: Rapid. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 55.8% ammonium nitrate, 40.93% nitrocellulose, 1.6% aluminum powder, 1.17% diphenylamine, 0.5% camphor. 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used field guns, cannons, ship guns, and other weapons. 


04-01-008A: Ammonium nitrate smokeless gun propellant: 

Into a large suitable mixing bowl, blender, ect., equipped with motorized stirrer, place 325 grams of ammonium nitrate, followed by 
100 grams of magnesium powder, followed by 250 milliliters of 95% ethyl alcohol or denatured alcohol, and then allow the mixture 
to stand for about 5 minutes. Thereafier, blend the mixture for about 10 minutes, and then add in 49 grams of nitrocellulose, and then 
continue to blend the mixture for about 10 minutes on moderate speed. After 10 minutes of mixing time, add in 22 grams of 
aluminum powder, and then continue to blend the mixture for about 10 minutes on moderate speed. Thereafter, into a clean beaker or 
suitable container, add 150 milliliters of diethyl ether, and then add and dissolve 2.2 grams of diphenylamine. Thereafter, add this 
ether/diphenylamine solution to the bulk of the nitrocellulose mixture, and then continue to blend the mixture on moderate speed until 
the bulk of the solvents evaporate to leave behind a dough-like material. Now, extrude the dough-like material through any desirable 
die cast machine to form spaghetti like strands of any diameter and length under a hydraulic pressure of about 3000 to 4000 psi. After 
which, the spaghetti-like strands should be cut into individual equal lengths ranging from 5 to 10 milliliters in diameter. Thereafter the 
cut cyndrical grains should be cured in an oven at 50 Celsius for about 5 days. After 5 days, the cynidrical grains should be coated 
with graphite by shaking the grains in a plastic bag or similar container containing powdered graphite. Thereafter, the grains are ready 
for use. To use, they simply need to be placed, loosely into any gun casing/cartridge. Utilize a standard gun primer for initiation. 
Burn rate: Rapid. 

Chamber pressure: Moderate. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Can be detonated but only severe conditions—requires significant TNT, RDX, or HMX booster. 

Percentage: 65.23% ammonium nitrate, 20.07% magnesium powder, 9.83% nitrocellulose,4.41% aluminum powder, 0.44% 
diphenylamine, 0.02% graphite and mixed balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Suitable for use in shotguns, and pistols. 


04-01-009A: Standard high performance ammonium nitrate gun propellant: 

Into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer in the usual manner, place 470 
grams of ammonium nitrate, followed by 200 grams of nitroguanidine, followed by 165 grams of calcium hydride, followed by 15 
grams of diphenylamine, and then followed by 250 milliliters of hexane. Thereafter blend the mixture for about 30 minutes on 
moderate speed until a paste forms. Thereafter add in 100 grams of finely divided Teflon, and then followed by 65 grams of 
nitrocellulose. Thereafter, continue to blend the mixture for about 2 hours at room temperature in the absence of air. Thereafter, the 
mixture needs to be extruded through a die cast machine under pressure of 2500 to 3000 psi to form spaghetti-like strands. The strands 
can range from 6 to 12 inches in length, and the diameter should range from 2 to 5 millimeters in diameter. Thereafter, place the 
strands on a shallow tray and allow them to thoroughly air-dry in a dessicator or moisture free environment. Thereafter, cut the strands 
into pieces ranging from 3 to 8 millimeters in length, and then coat the grains with graphite using the usual means. Thereafter, the 
grains are ready for use. To use, the grains simply need to be placed loosely, into any desirable powder bag. 

Burn rate: Rapid. 

Chamber pressure: 75,000 psi (estimated). 


128 


| Chamber pressure: High 

| Water resistance: Moderate. 
| Stability: Moderate. 

| Flammability (1 to 10): 9 

| Ease of ignition (1 to 10): 9 
| Tendency to cake: None. 


Ammonium Nitrate Gun Propellants 


Explosive ability: Stable. 

Percentage: 46.3% ammonium nitrate, 19.7% nitroguanidine, I 6.25% calcium hydride, 9.85% Teflon, 6.4% nitrocellulose, 1.47% 
diphenylamine, 0.03% mixed residual balance 

Classification: Deflagrating explosive (classified as propellant). 


| Use: Used to propel heavy shells. 


| 04-01-010A: High performance ammonium nitrate smokeless powder: 
| Into a suitable ball mill, filled with 500 grams of Teflon coated, light steel shot, place 375 grams of ammonium nitrate, followed by 


100 grams of sodium oxalate, followed by 25 grams of nitrocellulose, and then followed by 25 grams of calcium tartrate. Thereafter 
tumble the mixture at 300 RPM for about 1 hour. Thereafter, remove the steel shot using screens in the usual manner, and then place 
the tumbled mixture into any suitable mixing drum, bowl, ect., equipped with motorized stirrer, and then add in 150 milliliters of 95% 
ethyl alcohol. Thereafter, blend the mixture on moderate speed for about 30 minutes. Thereafter, the mixture needs to be extruded 
through a die cast machine under a pressure of 3000 to 4000 psi to form spaghetti-like strands in the usual manner. The strands can 
range in any desired length. The strands should then be evenly cut into pieces of any desired length or size, ect. Thereafter, the grains 
should be cured at room temperature or in an oven at moderate temperature until thoroughly dry. If desired, the grains can be used as a 


| loose powder. 

|. Burn rate: Rapid. 

| Water resistance: Good. 

| Stability: Can be stored for many years. 


- Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 50% nitrocellulose, 40% nitroglycerine, 4% barium tartrate, 2.5 Vaseline, 2.6% olive oil, 0.90% potassium tartrate, 
0.1% mixed balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in shotgun or pistol ammo. 


04-01-011A: High performance nitrocellulose gun propellant: 
Into a suitable mixing bowl, vertical mixer, or similar container, equipped with motorized stirrer. place 300 grams of ammonium 


| nitrate, and then followed by 100 grams of nitrocellulose. Thereafter, add in 150 milliliters of 95% ethyl alcohol, and then blend the 


i 
| 


mixture on moderate speed for about 15 minutes. Thereafter, add in 50 grams of cornstarch, followed by 50 grams of dinitrotoluene 
(any suitable isomer), and then followed by 2.5 grams of diphenylamine. Thereafter, add in 75 milliliters of ether, and then blend the 
mixture at room temperature for about 10 minutes. Thereafter. heat the mixture to about 60 Celsius, and then blend the mixture at this 
temperature for about 30 minutes. Note use a vacuum or proper ventilation as the ether will evaporate rapidly—extinguish all flames. 
Thereafter, remove the heat source, and allow the mixture to cool to room temperature. Once it has, the mixture is ready for use. To 
use, the mixture needs to extruded from any desired die cast machine to form spaghetti like strands ranging from 100 to 150 
millimeters in length, by 1 to 2 millimeters in diameter. Thereafter these strands simply need to be cut into lengths ranging from 1 to 5 
millimeters. The resulting grains should then be coated with a thin layer of graphite powder, and then cured in oven at ordinary 
temperatures until dry and hard. 

Burn rate: Rapid. 

Chamber pressure: 71,000 psi (estimated). 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 59.7% ammonium nitrate, 19.9% nitrocellulose, 9.95% corn starch, 9.95% dinitrotoluene, 0.49% diphenylamine, 
0.01% graphite and mixed residues 

Classification: Deflagrating explosive (classified as propellant). 

Use: Suitable composition for use in canons and howitzers. 


04-01-012A: Ammonium nitrate high performance gun propellant: 
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Ammonium Nitrate Gun Propellants 
Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot, place 350 grams of ammonium nitrate, followed by 75 
grams of barium nitrate, followed by 100 grams of potassium ferrocyanide, followed by 160 grams of sodium benzoate, followed 
by 50 grams of potassium chlorate, followed by 50 grams of nitrocellulose, and then followed by 5 grams of lamp black. Thereafter, 
tumble the entire mixture at 250 RPM for about 2 hours. Thereafter, remove the steel shot from the mixture in the usual manner, and 
then place the mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 150 milliliters of hexane. 
Thereafter, blend the mixture on moderate speed for about 1 hour in the absence of air. Thereafter, the mixture is ready for use. To 
use, the mixture simply needs to be pressed through any desired screen size, or pressed through any die cast machine to form grains of 
any desired diameter. In any case, the grains should be coated with a little graphite, and then cured in an oven at moderate temperature 
in the usual manner. Thereafter, the grains are ready for loading into any desirable shell casing utilizing the normal techniques. 
Burn rate: Rapid. 
Chamber pressure: 54,000 psi (estimated). 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Can be detonated but only under severe conditions. 
Percentage: 44.3% ammonium nitrate, 20.25% sodium benzoate, 12.65% potassium ferrocyanide, 9.49% barium nitrate, 6.32% 
potassium chlorate, 6.32% nitrocellulose, 0.63% lamp black, 0.04% graphite and mixed residues 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used as general propellant for field guns, cannons, and ship guns. 


04-01-013A: High performance ammonium nitrate based gun propellant: 

Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer, place 200 grams of nitrocellulose, and then add in 450 
milliliters of linseed oil. Thereafter, blend the mixture for about 15 minutes to form a paste. Thereafter, add in 45 grams of flours of 
sulfur, followed by 375 grams of ammonium nitrate, and then blend the mixture on moderate speed for about 10 minutes. Thereafter, 
add in 95 grams of wheat flour, followed by 15 grams of sodium azide, and then continue to blend the mixture for about 45 minutes. 
Thereafter the mixture is ready for pressing. To do so, the mixture simply needs to be transferred to any die press, and then extruded 
through dies of any desired diameter or dimensions to form spaghetti like strands, and then cut the strands into any desired length in 
the usual manner. The grains should then be glazed with graphite, and then cured in an oven or similar device at moderate temperature 
until dry and hard. The grains can be coated with a very thin layer of graphite if desired. 

Burn rate: Rapid. 

Chamber pressure: 70,000 psi (estimated). 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 51.36% ammonium nitrate, 27.39% nitrocellulose, 13.01% wheat flour, 6.16% sulfur, 2.05% sodium azide, 0.03% 
graphite and impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in firearms of any desired caliber. 


04-01-014A: High performance nitrate based gun propellant: 

Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer, place 200 milliliters of hexane, followed by 200 grams of 
starch, followed by 100 grams of powdered soft wood charcoal, followed by 100 grams of barium nitrate, and then followed by 500 
grams of ammonium nitrate. Thereafter, heat the mixture to about 60 Celsius, and then blend the mixture on moderate speed for 
about 1 hour. Thereafter the mixture is ready for using. To use, the mixture simply needs to be pressed through any desired die press 
machine to form any desired diameter and length of spaghetti-like strands. These strands then need to be cut into grains 

of any desired diameter in the usual manner. The grains should then be coated with graphite, and then cured in an oven or similar 
device at moderate temperature until dry and hard. If desired, the mixture can be used as a loose powder in flash bags or the like for 
cannons. 

Burn rate: Rapid. 

Chamber pressure: 50,000 psi (estimated). 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 
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: Ammonium Nitrate Gun Propellants 
| Explosive ability: Possible, but unlikely. 
| Percentage: 55.55% ammonium nitrate, 22.22% starch, 11.11% charcoal, 11.11% barium nitrate, 0.01% graphite and mixed 
| impurities 
| Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in various firearms and cannons. 


| 04-01-015A: High performance ammonium nitrate gun propellant with potassium picrate booster: 
Into a suitable ball mill, or vertical mixer, filled with 150 grams of Teflon coated steel shot, place 125 grams of potassium picrate, 
and then followed by 260 grams of ammonium nitrate. Thereafter, tumble or rotate the mixture at 175 RPM for about 2 hours at room 
temperature. Thereafter, add in 100 grams of flours of sulfur, and then followed by 15 grams of soft wood charcoal. Thereafter, 

| continue to tumble the mixture for about 1 hour. Thereafter, place this tumbled mixture into a clean mixing bowl, equipped with 

| motorized stirrer, and then add in 75 milliliters of a 50:50 ether/hexane mixture, and then blend the mixture for about 30 minutes in 

| the absence of air. After the mixing period, the mixture is ready for extrusion. To do so, the material needs to be extruded through any 

| desired die cast machine under high pressure to form spaghetti-like strands in the usual manner. Thereafter, the strands should be cut 

| into 1 to 2 millimeters in length, and then resulting grains should be cured in an oven at moderate temperature in the usual manner. 

| The mixture can be granulated using any desired means if desired. 

Burn rate: Rapid. 

Chamber pressure: 55,000 psi (estimated). 

Muzzle Velocity: 2600 feet per second. 

| Water resistance: Moderate. 

| Stability: Can be stored for many years. 

| Flammability (1 to 10): 9 

|. Ease of ignition (1 to 10): 9 

| Tendency to cake: None. 

| Explosive ability: Capable of detonating, but only under severe conditions. 

| Percentage: 52% ammonium nitrate, 25% potassium picrate, 20% sulfur, 3% soft wood charcoal 

_ Classification: Deflagrating explosive (classified as propellant). 

| Use: Can be used in shoguns, and riffles, but is recommended for use in heavy guns. 


i 04-01-016A: High performance ammonium nitrate gun propellant: 

_ Into a suitable ball mill, or vertical mixer, place 520 grams of ammonium nitrate, followed by 110 grams of finely divided graphite, 

| followed by 74 grams of sodium hypophosphite. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour at room 

| temperature. Thereafter, place this tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and the add in 160 

grams of potassium nitrate, followed by 180 grams of nitrocellulose, and then followed by 175 milliliters of acetone and 75 

| milliliters of ether. Thereafter, blend the mixture at room temperature for about 1 hour. Note: the mixing drum should be closed to 

| prevent evaporation of the solvent. After the mixing period, the mixture is ready for extrusion. To do so, the material needs to be 

| extruded through any desired die cast machine under high pressure to form spaghetti-like strand of 3 to 5 millimeters in diameter by 

| 150 to 300 millimeters in length. Thereafter, the strands should be cut into 1 to 2 millimeters in length, and then resulting grains 

_ should be cured in an oven at moderate temperature in the usual manner. The grains can be coated with a very thin layer of graphite if 

_ desired. 

_ Burn rate: Rapid. 

: Chamber pressure: 45,000 psi (estimated). 

_ Muzzle Velocity: 2200 feet per second. 

|. Water resistance: Moderate. 

| Stability: Can be stored for many years. 

| Flammability (1 to 10): 9 

| Ease of ignition (1 to 10): 9 

| Tendency to cake: None. 

| Explosive ability: Stable. 

| Percentage: 49.8% ammonium nitrate, 17.24% nitrocellulose, 15.32% potassium nitrate, 10.53% graphite, 7.08% sodium 

| khypophosphite, 0.03% mixed balance 

_ Classification: Deflagrating explosive (classified as propellant). 

_ Use: Can be used in small arms weapons. 

| 04-01-017A: High performance ammonium nitrate gun propellant: 

| Into a suitable mixing bowl, equipped with motorized stirrer, place 200 grams of nitrocellulose, and then followed by 2500 milliliters 
of water. Thereafter, blend the mixture at 30 Celsius for about 10 minutes to evenly disperse the nitrocellulose. Thereafter, add in 190 

| gram of dinitrotoluene, followed by 45 grams of dibutylphthalate, and then continue to blend the mixture for about 10 minutes. 

| Thereafter, add in 15 grams of diphenylamine, and then once again, continue to blend the mixture for about 10 minuets at 30 Celsius. 

_ Now, filter-off the insoluble mass, and then vacuum dry or air-dry the filtered-off solids. Thereafter, place the dried mass into a clean 
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Ammonium Nitrate Gun Propellants 
mixing drum, or vertical mixer, equipped with motorized stirrer, and then add in 547 grams of ammonium nitrate, followed by 150 
milliliters of 95% ethyl alcohol and 75 milliliters of ether. Thereafter, blend the mixture for about 45 minutes at 41 Celsius. 
Thereafter, the mixture is ready for extrusion. To do so, the dough-like material needs to be extruded through any desired die cast 
machine under high pressure to form spaghetti-like strands of 3 to 5 millimeters in diameter by 150 to 300 millimeters in length. 
Thereafter, the strands should be cut into 4 to 5 millimeters in length, and the resulting grains should be cured in an oven at moderate 
temperature in the usual manner. The grains can be coated with a very thin layer of graphite if desired. 
Burn rate: Rapid. 
Chamber pressure: 51,000 psi (estimated). 
Muzzle Velocity: 2200 feet per second. 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 54.86% ammonium nitrate, 20% nitrocellulose, 19% dinitrotoluene, 4.4% dibutylphthalate, 1.5% diphenylamine, 
0.24% graphite and mixed residua 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in ammunition for the usual weapons. 


04-01-018A: High performance ammonium nitrate gun propellant: 

Into suitable ball mill. filled with 250 grams of Teflon coated steel shot, place 375 grams of ammonium nitrate, followed by 75 
grams of flours of sulfur, followed by 50 grams of soft wood charcoal, and then followed by 15 grams of sodium chloride. 
Thereafter, tumble the mixture at 500 RPM for about 2 hours. Thereafter, remove the steel shot using the desired screens, and then 
place the mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 100 milliliters of 95% ethyl alcohol, 
and then blend the mixture for about 45 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded 
through any desired die cast machine under high pressure to form spaghetti-like strands of 3 to 5 millimeters in diameter by 150 to 300 
millimeters in length. Thereafter, the strands should be cut into 4 to 5 millimeters in length, and the resulting grains should be cured in 
an oven at moderate temperature in the usual manner. The grains can be coated with a very thin layer of graphite if desired. If desired, 
the mixture can be used as a loose powder. 

Burn rate: Rapid. 

Chamber pressure: 49,000 psi (estimated). 

Muzzle Velocity: 2750 feet per second. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 72.81% ammonium nitrate, 14.56% sulfur, 9.7% soft wood charcoal, 2.91% sodium chloride, 0.02% graphite and 
residual balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in shotgun and pistol ammo. 


04-01-018B: High performance ammonium nitrate gun propellant: 

Into suitable ball mill, filled with 250 grams of Teflon coated steel shot, place 375 grams of ammonium nitrate, followed by 75 
grams of flours of sulfur, followed by 50 grams of soft wood charcoal, followed by 50 grams of nitrocellulose, followed by 25 
grams of barium nitrate, and then followed by 15 grams of sodium chloride. Thereafter, tumble the mixture at 500 RPM for about 2 
hours. Thereafter, remove the steel shot using the desired screens, and then place the mixture into a suitable mixing bowl, equipped 
with motorized stirrer, and then add in 100 milliliters of 95% ethyl alcohol, and then blend the mixture for about 45 minutes, 
Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded through any desired die cast machine under high 
pressure to form spaghetti-like strands of 3 to 5 millimeters in diameter by 150 to 300 millimeters in length. Thereafter, the strands i 
should be cut into 4 to 5 millimeters in length, and the resulting grains should be cured in an oven at moderate temperature in the usual 
manner. The grains can be coated with a very thin layer of graphite if desired. If desired, the mixture can be used as a loose powder. 
Burn rate: Rapid. 

Chamber pressure: 50,000 psi (estimated). 

Muzzle Velocity: N/A 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 
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Ammonium Nitrate Gun Propellants 


ase of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Stable. 
percentage: 63.55% ammonium nitrate, 12.71% sulfur, 8.47% soft wood charcoal, 8.47% nitrocellulose, 4.23% barium nitrate, 
2.54% sodium chloride, 0.03% graphite and mixed residual balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in shotgun and pistol ammo. 


Nitrocellulose Gun Propellants 


Section 2: Nitrocellulose containing 


Chemicals used in this section (binders are not included) 
eet 


| 1. Potassium nitrate (see Black Powder) 


2. Sulfur (see Black Powder) 


3. Charcoal (see Black Powder) 


4. Sugar Carbon (see Modified Black Powder) 


5. Barium Chromate (see Modified Black Powder) 


ae 6. Potassium Perchlorate (see Modified Black Powder) 


7. Potassium Dichromate (see Modified Black Powder) 


9, Potassium chlorate (see Modified Black Powder) 


| 8. Ammonium Bisulfide (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


14. Titanium Dioxide (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) 
15. Manganese Dioxide (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


17. Ammonium Nitrate (see Modified Black Powder) L 


18. Calcium Carbonate (see Modified Black Powder) 


19. Sodium Nitrate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 


21. Lead Nitrate (see Modified Black Powder) 


22. Nitro Starch (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium Perchlorate 


24, Aluminum powder (see Ammonium Perchlorate 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 
Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 


Rocket Propellants) Rocket Propellants) 
25. Magnesium Sulfide (see Ammonium Perchlorate 26. Copper Chromite (see Ammonium Perchlorate Rocket 
Rocket Propellants) Propellants) 


28. Ammonium Sulfate (see Ammonium Perchlorate 


Rocket Propellants) 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


39. Iron-[l-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 


Propellants) Propellants) 

31. Iron--oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate 
| Propellants) Rocket Propellants) 

33. Teflon (see Ammonium Perchlorate Rocket i? 34. Zinc Oxide (see Ammonium Perchlorate Rocket 

Propellants) Propellants) 

35, Ammonium Dichromate (see Ammonium Perchlorate 36. Lithium Perchlorate (see Ammonium Perchlorate 

Rocket Propellants) | _| Rocket Propellants) 

37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium 

Rocket Propellants) = | Perchlorate Rocket Propellants) 


40. PVC (see Ammonium Perchlorate Rocket Propellants) | 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 


| Propellants) Propellants) 
43, Titanium Hydride (see Ammonium Perchlorate Rocket | 44, Silicon Nitride (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 


45. ADN (see ADN Rocket Propellants) 


47. Silicon Powder (see ADN Rocket Propellants) 


ae Urea Nitrate (see ADN Rocket Propellants) : 
48. Hexamine (see ADN Rocket Propellants) | 


49. Boron powder (see ADN Rocket Propellants) 
51. KDN (see ADN Rocket Propellants) 


53. TNT (see Ammonium Nitrate Rocket Propellants) 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


50. Sodium hypophosphite (see ADN Rocket Propellants) 


52. Nickel Chloride (see Ammonium Nitrate Rocket 
Propellants) 

54. Acrylamide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

61. Sodium chlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 
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Propellants) Rocket Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) Rocket Propellants) 


60. Sodium Borohydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

64, Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 

68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 

70. Calcium Hydride (see Ammonium Nitrate Gun 


__| Propellants) 
Propellants) 


Nitrocellulose Gun Propellants 


Propellants) 
71. Potassium Tartrate (see Ammonium Nitrate Gun 


73. Sodium Azide (see Ammonium Nitrate Gun 


75. Potassium Sulfate 


Propellants) 
72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) 

74. Sodium Chloride (see Ammonium Nitrate Gun 
Propellants) 


76. Lead Stearate 


[CH3(CH 3} gC OO] 2Pb 


Forms colorless to white crystals, granules, or powder. The 
sulfate is relatively insoluble in water, alcohol, and other 
solvents. 

77. Triethylene Glycol 


©) 


The glycol forms a colorless, hygroscopic, mobile viscous 
liquid. The melting point of the glycol is -7.2 Celsius, and its 


: boiling point at STP is 285 Celsius. Triethylene glycol is an 


important plasticizer for use in explosives and pyrotechnics. 


1. 04-02-001A: Nitrocellulose high performance gun 
propellant (military grade gunpowder; double based): 
56.83% nitroglycerine, 27.14% nitrocellulose, 6.33% potassium 
nitrate, 5.97% 4,4'-diphenylmethane diisocyanate plasticizer, 
2.98% glue, 0.67% diethyldiphenylurea catalyst, 0.08% 
graphite 

3. 04-02-003A: Nitrocellulose “Smokeless powder”: 85.83% 
nitrocellulose, 12.87% potassium nitrate, 1.28% diphenylamine 
catalyst, 0.02% impurities 


Lead stearate forms a white powder or granular mass. The 
melting point of the salt is 125 Celsius. Lead stearate is toxic, 
so users should use caution and wear proper gloves. 


- High Performance Nitrocellulose Gun Propeliants in this section - 


2. 04-02-002A: Nitrocellulose high performance gun 
propellant (military grade gunpowder; double based): 
63.3% nitrocellulose, 17% potassium nitrate, 17% KDN, 1.5% 
diethyldiphenylurea, 1% potassium sulfate smoke reducer, 
0.20% impurities 


4, 04-02-004A: Nitrocellulose and cellulose azidonitrate high 
performance gun propellant: 49% nitrocellulose, 49% 
cellulose azidonitrate, 1.4% diphenylamine, 0.28% graphite, 
0.320% residue 


5. 04-02-005A: Nitrocellulose high performance gun 
propellant with increased ballistic properties: 54.9% 
nitrocellulose, 9.7% nitroguanidine, 4.3% barium nitrate, 
0.43% diphenvlamine, 0.29% residue, 0.24% graphite, 0.14% 
INT 

7. 04-02-007A: Nitrocellulose gun propellant utilizing the 
dispersion/flotation method: 84.4% nitrocellulose, 9% lead 
stearate, 4.6% dioctylphthalate, 1.8% 2-nitrodiphenylamine, 
0.20% animal glue 

9. 04-02-009A: Improved nitrocellulose smokeless gun 


6. 04-02-006A: Nitrocellulose high performance gun 
propellant for small arms weapons: 94.9% nitrocellulose, 
1.8% potassium nitrate, 1% methyl centralite, 1% 
diphenvlamine, 0.63% potassium aluminum fluoride, 0.37% 
graphite, 0.30% moisture 

8. 04-02-008A: Nitrocellulose smokeless gun propellant: 
85.3% nitrocellulose, 9.8% nitroguanidine, 4.4% barium 
nitrate, 0.44% diphenylamine, 0.06% graphite 


10. 04-02-010A: Nitrocellulose smokeless gun propellant 
specifically for shotguns: 72% nitrocellulose, 18.1% 


| _propellant: 80% nitrocellulose, 14% potassium nitrate, 3% 


Nitrocellulose Gun Propellants 


Nitrocellulose Gun Propellants 


[ barium nitrate, 3% charcoal nitroglycerine, 9% methylcellulose, 0.69% _ | 37. 04-02-029A: High performance “clean Bucning? 

diethyldiphenylamine, 0.21% combined balance including, nitrocellulose smokeless gun propellant: 857 nitrocellulose, 

0.05% graphite 6.18% butyl stearate, 5.67% animal glue, 0.98% ethyl 
11. 04-02-010B: Nitrocellulose smokeless gun propellant 12. 04-02-011A: Nitrocellulose gun propellant (US ARMY centralite, 0.98% basic lead carbonate, 0.98% potassium 
specifically for shotguns (increased chamber pressure via M6 propellant): 86% nitrocellulose, 10% dinitrotoluene, 3% sulfate, 0.21% impurities 
coal dust): 75.4% nitrocellulose, 19% nitroglycerine, 4.7% coal | dibutylphthalate, 1% diphenylamine 
dust, 0.73% diethyldiphenylamine, 0.17% combined balance Formulating Nitrocellulose Compositions: 
including, 0.05% graphite Nitrocellulose Nitroglycerine Combustible (reducing | Addictive (oxidizer) Filler (binder) 
13. 04-02-011B: Nitrocellulose gun propellant (CUS ARMY 14. 04-02-011C: Nitrocellulose gun propellant (former US agent 
M6 propellant), with flash suppression addictive: 85% Navy propellant—pyro propellant): 99% nitrocellulose, 1% 10 parts 2 parts 1 part 1 part Yo part 
nitrocellulose, 10% dinitrotoluene, 3% dibutylphthalate, 1% diphenylamine 20 parts 5 parts 2 parts 1 part 1 part 
diphenylamine, 1% potassium sulfate 30 parts “| 11 parts 3 parts 2 parts 2 parts 
15. 04-02-012A: Standard high performance nitrocellulose 16. 04-02-013A: Standard high performance nitrocellulose 40 parts (low smoke) 23 parts 5 parts 3 parts 2.5 parts 
gun propellant: 66% nitrocellulose, 16% nitroglycerine, 16% “double base” smokeless powder with reduced flash: ; 5 1 part 2 parts 

f . eee bs 2 : 60 parts (high power) 30 parts 5 parts p Pp 
polyvinyl nitrate, 1% 2-nitrodiphenyl, 1% impurities 50.6% nitrocellulose, 30% nitroglycerine, 10% ethyl abietate, 70 parts (high power 2) 30 parts 7 parts 1 part 4 parts 
é : 50 : : oo: 4 ce g 2 
gobs ta ane 2% potassium nitrate, 0.76% diphenvlamine, 90 parts (high power 3: 40 parts 10 parts 5 parts 6 parts 
: direct fire guns 
17, 04-02-014A: Standard high performance nitrocellulose 18. 04-02-014B: Standard high performance nitrocellulose mete ) 5 6 part 10 parts 
; : : . ; : . = , 100 parts (artillery 40 parts 12 parts parts p 

(high nitroglycerine content) smokeless powder with (high nitroglycerine content) smokeless powder with grade) 
reduced flash: 70% nitroglycerine, 23% nitrocellulose, 5% reduced flash (modified using dinitrobenzene): 70% = ms 30-part 10 parts 10 parts 
lycopodium, 2% urea nitroglycerine, 23% nitrocellulose, 5% lycopodium, 2% pau pauls (lowe bom) SD pate ce 30 E 30 ee 

dinitrobenzene Led Darts aenileny oops ree ae P 
19. 04-02-015A: High performance nitrocellulose (high 20. 04-02-016A: High performance nitrocellulose smokeless gr wee peed) 
nitroglycerine content) smokeless powder with reduced flash | powder with reduced flash: 60% nitrocellulose, 30% pes 
(modified using dinitrobenzene): 55% nitroglycerine, 30% nitroglycerine, 5% diamyl phthalate, 5% mineral jelly 180 parts seh P ; 


nitrocellulose, 10% Vaseline, 5% camphor 


21. 04-02-017A: High performance nitrocellulose smokeless 
powder. 52.6% nitrocellulose, 42.1% nitroglycerine, 2.6% 
Vaseline, 2.6% olive oil, 0.1% impurities 


powder containing diethyldiphenylcarbamid burn enhancer: 
50% nitrocellulose, 40% nitroglycerine, 4% barium tartrate, 
2.5Vaseline, 2.6% olive oil, 0.90% potassium tartrate, 0.1% 
mixed balance 


23. 04-02-018A: High performance nitrocellulose smokeless | 24. 04-02-018B: High performance nitrocellulose smokeless 


22. 04-02-017B: High performance nitrocellulose smokeless 
powder (fortified with barium tartrate burn enhancer): 
50% nitrocellulose, 40% nitroglycerine, 4% barium tartrate, 
2.5 Vaseline, 2.6% olive oil, 0.90% potassium tartrate, 0.1% 
mixed balance 


powder with potassium lactate stabilizer: 69.88% 
nitrocellulose, 23.12% nitroglycerine, 5% Vaseline, 2% 
potassium lactate 


25. 04-02-019A: High performance nitrocellulose smokeless 


nitrocellulose, 16.66% barium nitrate, 4.16% potassium nitrate, 
4.16% paraffin oil, 2.77% starch, 0.03% mixed residues 


26. 04-02-020A: High performance nitrocellulose smokeless 
powder: 89.25% nitrocellulose, 8.92% black powder, 1.78% 
dinitrotoluene binder, 0.02 mixed balance 


27. 04-02-021A: High performance nitrocellulose smokeless 
powder (military grade): 40.1% nitroguanidine, 34.09% 
nitroglycerine, 24.73% nitrocellulose, 1.06% methyl 
diphenylurea, 0.02% mixed residue 


paper 


— 
28. 04-02-021B: High performance nitrocellulose smokeless 
pale (military grade): 52.47% nitrocellulose, 35.64% 
nitroglycerine, 9.9% nitroguanidine, 1.98% diethyl 
diphenylamine, 0.01% residues 


29. 04-02-022A: High performance nitrocellulose gun 
propellant (potassium nitrate fortified): 56.43% 
nitrocellulose, 33.86% potassium nitrate, 8.46% dibutyl 
phthalate, 0.677% dinitrotoluene, 0.22% calcium carbonate, 
0.168% ethyl cellulose, 0.168% diphenylamine, 0.017% mixed 
balance 


30. 04-02-023A: High performance nitrocellulose gun 
propellant (with TNT modifier): 7/.2% nitrocellulose, 20% 
nitroglycerine, 6.6% TNT, 1.2% dinitrotoluene 


31. 04-02-024A: High performance nitrocellulose gun 
propellant: 65% nitrocellulose, 27% nitrocellulose, 4% diamyl 
hthalate, 1% residue 

33. 04-02-026A: High performance nitrocellulose gun 
propellant: 79.6% nitrocellulose, 9.95% corn starch, 9.95% 
dinitrotoluene, 0.49% diphenylamine, 0.01% graphite 


32. 04-02-025A: High performance nitrocellulose gun | 
propellant: 77.98% nitrocellulose, 20.01% nitroglycerine, 2% 
dinitrotoluene, 0.01% mixed residues 

34. 04-02-027A: High performance nitrocellulose gun 
propellant: 74.5% nitrocellulose, 20% dinitrobenzene, 5% 
mononitroxylene, 0.50% diphenylamine 


35. 04-02-028A: High performance “flashless” nitrocellulose 
gun propellant: 85% nitrocellulose, 10% dinitrotoluene, 2.5% 
triethylene glycol, 2.5% caprylic acid 


36. 04-02-028B: High performance “flashless” nitrocellulose 
gun propellant: 80% nitrocellulose, 15% dinitrotoluene, 5% 
triethylene glycol caprvlate 


Warning! Use great care when handling nitroglycerine, and make sure to wear proper protective clothing, gloves, ect., and 


| ALWAYS make sure to wear a respirator or protective mask to avoid inhalation of nitroglycerine vapors. Inhalation of 
nitroglycerine vapors WILL lead to severe headaches/migraines that can hang around for WEEKS! Protecting yourself from 
_ skin absorption, and inhalation of nitroglycerine super precedes safety from its explosion hazards. 


z 
Fe 


| 04-02-001A: Nitrocellulose high performance gun propellant (military grade gunpowder; double based): 

| Place 178 grams of water into a 1600-milliliter beaker and then heat to 50 Celsius. Thereafter, add in 60 grams of nitrocellulose (any 
| nitrogen content will work, but 13 to 14% nitrogen content is recommended), followed by 354 milliliters of ethyl acetate, and then 

| followed by 125.6 grams of nitroglycerine. Thereafter, begin a moderate stir of the contents, and then add in 1.5 grams of 

| diethyldiphenylurea, and then stir the entire mixture for about 30 minutes at 50 Celsius. After 30 minutes, add in 14 grams of 

: potassium nitrate followed by 13.2 grams of 4,4'-diphenylmethane diisocyanate, and then continue stirring the mixture at 50 Celsius 
| for 30 minutes. After which, add ina special glue solution prepared by mixing 6.6 grams of standard glue with 370 milliliters of 

| water. After the addition of the glue solution, rapidly stir the mixture at 50 Celsius for 1 hour. Then, place the entire mixture into a 


_ shallow pan with a high surface area and allow it to thoroughly dry until the smell of solvent (ethyl acetate) is gone. When the smell of 
_ ethyl acetate is gone, place the remaining contents of the pan into 2000 milliliters of water, and then heat the mixture with stirring at 
50 Celsius for 2 hours. After 2 hours, place the entire mixture into a centrifugal machine and spin at high RPM to separate the water 


_ Burn rate: Very rapid. 


| Chamber pressure: 45,000 psi (estimated). 
_ Muzzle Velocity: 2200 feet per second. 


_. Primary Attribute: Smokeless and flashless. 


Water resistance: Moderate. 
Stability: Can be stored for many years. 
| Flammability (1 to 10): 9 
| Ease of ignition (1 to 10): 9 
Tendency to cake: None 
Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 


_ from the solids. If you don’t have a centrifugal machine, you can attempt to allow the insoluble solids to settle, and then gravity filter 
or vacuum filter to recover the insoluble solids. If using a centrifugal machine, remove the solids from the centrifugal machine by 
pouring off the water, and then vacuum dry the solids or let them air-dry (takes a long time). Either way, place the dry solids into a 

| plastic bag and then add in 100 milligrams of finely divided graphite, and then shake the bag thoroughly to coat the solids with the 

| graphite. Thereafter, remove the coated solids from the plastic bag, and place the solids onto a tray and then dry them in an oven at 60 
| Celsius for 1 day. The resulting granular propellant will have a flat, circular plate-like shape, or flat oval plate-like shape. The solids 

| can then be used directly in shell casings for propelling bullets and shells of many types and sizes. Note: Use standard military gun 
Primers, either firing pin or electrical for initiation of propellant. 


Nitrocellulose Gun Propellants 
Percentage: 56.83% nitroglycerine, 27.14% nitrocellulose, 6.33% potassium nitrate, 5.97% 4,4'-diphenylmethane diisocyanate 
plasticizer, 2.98% glue, 0.67% diethyldiphenylurea catalyst, 0.08% graphite 

Classification: Deflagrating explosive (classified as explosive). 

Use: Used in military ammunition for riffles, machine guns, tanks, and for propelling artillery shells. 


Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. During the heating process caution 


or clumps, which can lead to excessive heat build-up. This procedure is perfectly safe for experienced persons. To gain experience, 
preparers should use only small quantities to begin with. 


04-02-0024: Nitrocellulose high performance gun propellant (military grade gunpowder; double based): 

Into a mixing blender, equipped with a plastic mixing blade, preferably a Teflon blade, place 126 grams of nitrocellulose (13 to 14% 
nitrogen content preferred), followed by 2 grams of potassium sulfate. Immediately thereafter, begin moderate blending for 20 
minutes. Thereafter, carefully add in 34 grams of potassium nitrate, and then 34 grams of KDN. During the addition, moderately 
blend the mixture (low speed). After the addition, moderately blend the mixture for 30 minutes. After 30 minutes, add in 3 grams of 
diethyldiphenylurea, and then continue moderately blending the mixture for about 30 minutes at room temperature. Thereafter, 
quickly add in, 120 milliliters of a solvent mixture prepared by mixing 48 milliliters of diethyl ether with 72 milliliters of 95% ethyl 
alcohol. After the addition of the solvent mixture, increase the blending speed to rapid, and then continue to blend for 3 hours at room 
temperature. After blending for 3 hours, remove the “dough” like material from the mixing blender. Now, what you do next is up to 
you; for example, the dough like propellant material may be charged into a standard extruding machine (like a spaghetti making 
machine) with multiple holes (1 to 2mm each hole), and then extruded under pressure into strands of average length (5 to 10 cm each 
strand). After which, the strands can be cut into small pieces (granules) 1 to 2 mm each piece. The cut pieces are then cured on 
shallow pans for several days prior to use. The resulting granules can then be charged into any desirable cartridge case. Instead of 
extruding the dough like propellant, you can place it onto a pan and allow it to cure for several days. Thereafter, you can place the 
dried mass into a ball mill, followed by 100 grams of Teflon coated steel balls (of any desired size), and then mix the contents to form 
granules or powder at any desired RPM. Note: the rotation speed of the ball mill, the size of the steel balls, and the time of mixing are 
dependent on the size of the desired granules, or powder. After the mixing process, the granules or powder can be separated into their 
distinct grain sizes by using different sized sieves (mesh). Grain sizes of less then 1 millimeter can be used in firearms, 1.5 to 2 
millimeters can be used in heavy gun casings such as machine guns, 2.5 to 3 millimeters can be used in ammunition casings for 20 
millimeter to 90 millimeter shells, 4 to 5.9 millimeters can be used in tank shell casings, and 6 to 12 millimeter grains can be used in 
artillery guns of up to 180 millimeters. Note: Use standard military gun primers, either firing pin or electrical for initiation of 
propellant. 

Burn rate: Rapid. 

Chamber pressure: 49.000 psi (estimated). 

Muzzle Velocity: 2500 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 63.3% nitrocellulose, 17% potassium nitrate, 17% KDN, 1.5% diethyldiphenylurea, 1% potassium sulfate smoke 
reducer, 0.20% impurities 

Classification: Deflagrating explosive (classified as explosive). 

Use: Used in commercial, civil, and sporting ammunition. 


Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. During the heating process caution 
should be taken to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps 
or clumps, which can lead to excessive heat build-up. This procedure is perfectly safe for experienced persons. To gain experience, 
preparers should use only small quantities to begin with. 


04-02-003A: Nitrocellulose “Smokeless powder”: 

Into a standard ball mill, add 200 grams of nitrocellulose (13 to 14% nitrogen content preferred, but any grade will work), followed 
by 82 milliliters of cold water. Thereafter and in 100 grams of Teflon coated steel shot of 5 millimeters in diameter, and then rotate the 
mixture at 190 RPM for 1 hour. After 1 hour, add iri a solvent mixture prepared by mixing 210 milliliters of diethyl ether with 90 
milliliters of 95% ethyl alcohol. After the addition, continue to rotate the mixture at 190 RPM for about 1 hour at room temperature. 
Thereafter, add in 30 grams of potassium nitrate, followed by 3 grams of diphenylamine. Then continue to rotate the entire mixture 
at 190 RPM for 1 hour at room temperature. After blending for 1 hour, pour in 1000 milliliters of cold water, and then continue to 
rotate the mixture at 190 RPM for about 15 minutes. After 15 minutes, filter the entire mixture using gravity filtration, or vacuum 
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should be taken to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps __ 


Nitrocellulose Gun Propellants 

‘gitration (preferred). After the filtration process, recover the pasty mass, if using gravity filtration, or recover the moist mass, if using 
cuum filtration. If you used gravity filtration, place the pasty mass onto a shallow pan, and allow it to air-dry, but only until it 
comes damp, not fully dried. If you used vacuum filtration, place the moist mass directly into an extruding machine. If vou used 
vity filtration, place your damp propellant, after it has partially dried, into an identical extruding machine. The extruding machine 
se a spaghetti making machine), should have holes of 1 to 2 millimeters in diameter. Then extrude the propellant under pressure to 
form spaghetti-like strands about 12 to 15 inches in length each one. Thereafter, cut the strands into granules of 1 to 2 millimeters, and 
then cure them for several days at room temperature. Instead of extruding the damp propellant mass, you can set it onto a shallow pan, 
after collection by filtration, and allow the mass to thoroughly dry. Thereafter, you can pulverize the mass by hand, or using a ball mill 
{9 form various grain sizes, which can be separated using various sizes of sieves under the normal way. 

Burn rate: Rapid. 

__ chamber pressure: 48,000 psi (estimated). 

| Muzzle Velocity: 2450 feet per second. 

__ primary Attribute: Smokeless and flashless. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 85.83% nitrocellulose, 12.87% potassium nitrate, 1.28% diphenylamine catalyst, 0.02% impurities 

Classification: Deflagrating explosive (classified as explosive). 

Use: Used in military ammunition for riffles, machine guns, tanks, and for propelling artillery shells. Can also be used in blasting 

__ powders with grain sizes of less then 1 millimeter when triggered with a suitable TNT booster. 


__ Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. During the heating process caution 

_ should be taken to avoid excessive heat or friction. Make sure to thoroughly stir the mixture during the heating process to avoid lumps 
or clumps, which can lead to excessive heat build-up. This procedure is perfectly safe for experienced persons. To gain experience, 
preparers should use only small quantities to begin with. 


04-02-004A: Nitrocellulose and cellulose azidonitrate high performance gun propellant: 

__ Step 1: preparation of cellulose azidonitrate: 

__ Into a suitable beaker, place 625 milliliters of dimethylsulfoxide (DMSO), and then add and dissolve 17.5 grams of nitrocellulose (any 
grade will do), followed by 12.5 grams of sodium azide. Thereafter, heat the mixture to about 65 Celsius and stir the mixture at this 

__ temperature for about 66 hours. Thereafter, remove the heat source, and allow the mixture to cool to room temperature. Thereafter, 
pour the entire mixture into 625 milliliters of ice-cold water (contained in a suitable-beaker), and then stir the entire mixture for about 
30 minutes. Then, filter-off the insoluble gelatinous precipitate, and then allow it to air-dry. The result will be about 8.75 grams of 
cellulose azidonitrate product. 

Step 2: Preparation of gun propellant: 

Place the 8.75 grams of cellulose azidonitrate product into a clean beaker or suitable container, equipped with motorized stirrer 

_ utilizing a plastic stir blade, followed by 8 75 grams of nitrocellulose (of any nitrogen content), and then followed by 250 milligrams 
__ of diphenylamine, and then add in 100 milliliters of 95% ethyl alcohol, and then moderately stir the mixture until most of the solvent 
__ has evaporated to yield a dough-like material. Thereafter, place the dough-like material onto a shallow tray and allow it to thoroughly 
__ air-dry. Finally, the propellant is ready to be used, but first it should be coated with graphite, so place the granulated propellant grains 
| into a plastic bag and then throw in 100 milligrams of finely powdered graphite, and then shake the bag vigorously for a few minutes. 
_ Thereafter, the coated grains are ready for use. 

| Burn rate: Rapid. 

_ Chamber pressure: 51,000 psi (estimated). 

| Muzzle Velocity: 2760 feet per second. 

| Primary Attribute: Smokeless and flashless. 

_ Water resistance: Moderate. 

_ Stability: Can be stored for many years. 

_ Flammability (1 to 10): 9 

_ Ease of ignition (1 to 10): 9 

_ Tendency to cake: None. 

_ Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 

| Percentage: 49% nitrocellulose, 49% cellulose azidonitrate, 1.4% diphenylamine, 0.28% graphite, 0.320% residue 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in tank ammunition and for propelling heavy shells. 


04-02-005A: Nitrocellulose high performance gun propellant with increased ballistic properties: 
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Nitrocellulose Gun Propellants 

Into a suitable mixing bowl, blender, ect., place 426 grams of nitrocellulose (of average nitrogen content), followed by 500 milliliters 
of isopropyl alcohol, and then blend the mixture for about 10 minutes. After 10 minuets, add in 49 grams of nitroguanidine, and then 
continue to blend the mixture for about 10 minutes. Thereafter, add in 22 grams of barium nitrate, followed by 2.2 grams of 
diphenylamine, and then continue to blend the mixture to form a dough-like mixture. Note: mixing for several hours may be needed iy 
order to facilitate evaporation of some of the alcohol to form proper dough. Once a dough-like material has been formed, it needs to be 
placed into a standard extruding machine utilizing holes of 1.2 to 2.5 millimeters in diameter for small arms and riffles, or 2.5 to 3 
millimeters in diameter for heavy machine guns, or 5 to 7.5 millimeters diameters for 25 millimeter to 125 millimeter projectiles, or 
7.5 to 12 millimeters in diameter for artillery cannons, and then extrude the dough-like material under a pressure of 3000 psi into 
spaghetti-like strands of 1 to 2 feet in length. Thereafter, the spaghetti-like strands should be cut into lengths of: a) for small arms and 
riffles, cut into 5 millimeter lengths, b) for heavy machine guns, cut into 10 millimeter lengths, c) for 25 to 125 millimeter weapons, 
cut into 10 to 20 millimeter lengths, and for e) for artillery cannons, cut into 15 to 25 millimeter lengths. Note: exact diameter and 
lengths for the extruded grains can vary and is not set in stone. Thereafter, place the grains onto a shallow pan, and cure them in an 
oven at 55 Celsius for several days until they are thoroughly dry. Then, place the grains into a standard horizontal bal mill, minus the 
steel shot, and then add in 1.5 grams of finely powdered TNT, and then gently tumble the grains at 15 to 20 RPM for about 10 to 15 
minutes to form coated grains. Thereafter, add in 2.5 grams of graphite powder, and then continue to gently tumble the grains for 
about 15 minutes to thoroughly coat them with graphite. Thereafter, the grains are ready for us. To use, they simply need to be placed, 
loosely into any gun casing/cartridge. Utilize a standard gun primer for initiation. 

Burn rate: Rapid. 

Chamber pressure: 49,000 psi (estimated). 

Muzzle Velocity: 2300 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX. or HMX booster. 
Percentage: 84.9% nitrocellulose, 9.7% nitroguanidine, 4.3% barium nitrate, 0.43% diphenylamine, 0.29% residue, 0.24% 

graphite, 0.14% TNT 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in small arms ammunition and ammunition of many types. 


04-02-006A: Nitrocellulose high performance gun propellant for small arms weapons: 
Into a suitable mixing bowl, blender, ect., place 450 grams of nitrocellulose (of average nitrogen content), followed by 300 milliliters 
of diethyl ether, followed by 200 milliliters of 95% ethyl alcohol. and then blend the mixture for about 10 minutes. After 10 minuets, 
add in 9 grams of potassium nitrate, and then continue to blend the mixture for about 10 minutes. Thereafter, add in 5 grams of 
diphenylamine, followed by 3 grams of potassium aluminum fluoride, followed by 5 grams of methyl centralite, and then continue 
to blend the mixture to form a dough-like mixture. Note: mixing for an hour or more may be needed in order to facilitate evaporation 
of some of the alcohol/ether to form a proper dough. Once a dough-like material has been formed, it needs to be placed into a standard 
extruding machine utilizing tubular holes of 2.5 to 3 millimeters outside diameter with 0.50 to 1.0 millimeters inside diameter for 
small arms and riffles, and then extrude the dough-like material under a pressure of 3000 psi into hollow spaghetti-like strands of 1 to 
2 feet in length. Thereafter, the spaghetti-like strands should be cut into lengths of 3 to 5 millimeters lengths. Note: exact diameter and 
lengths for the extruded grains can vary and is not set in stone. Thereafter, place the grains into a horizontal ball mill, minus the steel 
shot, and then add in 80 milliliters of water, followed by 1.8 grams of. ‘finely powdered graphite, and then gently tumble the grains at 
50 RPM for about 10 minutes. Thereafter, continue to tumble the mixture on low RPM, and then inject a steady stream of steam into 
the ball mill (keep the ball mill open at the entrance, i.e., do not seal), and then continue to tumble the grains at 50 RPM and continue 
to inject a steady stream of steam into the ball mill for about 30 minutes. After 30 minutes, remove the steam source, stop the 
tumbling, and then pour the entire mixture into a suitable sized beaker filled with 500 milliliters of hot water (60 Celsius), and then 
allow the grains to stand for 22 hours. After 22 hours, filter-off the insoluble grains, and then place the filtered-off grains onto a 
shallow pan, and allow it to thoroughly air-dry. Thereafter, the grains are ready for use. To use, they simply need to be placed, loosely 
into any gun casing/cartridge. Utilize a standard gun primer for initiation. 
Burn rate: Rapid. 
Chamber pressure: 51,000 psi (estimated). 
Muzzle Velocity: 2790 feet per second. 
Primary Attribute: Smokeless and flashless. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
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Nitrocellulose Gun Propellants 
be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 
1.8% potassium nitrate, 1% methyl centralite, 1% diphenylamine, 0.63% potassium aluminum 
fluoride, 0.3 7% graphite, 0.30% moisture 


Classification: Deflagrating explosive (classified as explosive). 
Use: Can be used in small arms ammunition for pistols, shotguns, and riffles. 


Explosive ability: Can 
percentage: 94.9% nitrocellulose, 


- : Ni sun propellant utilizing the dispersion/flotation method: 

a F ne ee ee ect., equipped with motorized stirrer, place 325 grams of etnies (of ee on 
pitrogen content), followed by 4500 milliliters of water, ae sae ree ne ena maar een A ey 

iffer ixing i with a motorized stirrer, place 35 grams of lead s P oy 6 
Hee sae patent pe aadias and dissolving 400 milliliters of methyl ethyl ketone, into 100 milliliters a pei tae ae - 

turating the solvent mixture with 100 milliliters of water. Thereafter, blend the mixture on moderate speed or about 10 minutes, 
ee add in 18 grams of dioctylphthalate, followed by 7 grams of 2-nitrodiphenylamine, and then continue to ee eee on 
moderate speed for about 30 minutes to form a homogenous mixture. Thereafter, add in 1000 milliliters sae : et seaiaan 5 
followed by 260 milliliters of toluene, and then followed by 260 milliliters of water, and then continue to sh : a ee 
moderate speed for about 5 minutes. Thereafter, add in i soanipeaeecleotl pa Lae paar mer eae ees 
mixture on high for about 30 minutes to form a uniform dispersion. [hereaiter, pr ag ing ae g : 

d i glue i 0 milliliters of water, and then add this glue solution to the propellant mixture, and then continue 

decry anon aioe te oe another10 to 15 minutes. Thereafter add in a sodium sulfate solution ee ans and 
dissolving 175 grams of sodium sulfate into 400 milliliters of water, and then pour the entire mixture into a suitabie aistilatl 


| apparatus, and distill-off the methyl ethyl ketone and toluene by Se eae 1 10 Sang ue Bees ce reer a ito » 

| the distillation process, and thereby allowing for lower temperature of distillation. When a as beter ree pages a. 

| heat source, and then pour the entire remaining aqueous mixture into a suitable sized beaker (after it has co 7 et 

i ting the propellant grains, wash the grains with several portions of cold water, and then place the grains 

ae hi aie ae in an oven at 100 Celsius until dry. Thereafter, the grains are ready for use. To use, they 

| simply need to be placed, loosely into any gun casing/cartridge. Utilize a standard gun primer for initiation. 

| Burn rate: Rapid. 

Chamber pressure: 46000 psi (estimated). 

Muzzle Velocity: 2300 feet per second. 

_ Primary Attribute: Smokeless and flashless. 

_ Chamber pressure: Moderate. 

| Water resistance: Good. 

| Stability: Can be stored for many years. | 
| Flammability (1 to 10): 9 | 
Ease of ignition (1 to 10): 9 

o cake: None. os 

nadie ne Can be detonated but only under severe conditions—requires sie cen INT, pea ae cae oo 
Percentage: 84.4% nitrocellulose, 9% lead stearate, 4.6% dioctylphthalate, 1.8% 2-nitrodiphenylamine, 0.207% g 


Classification: Deflagrating explosive (classified as explosive). - = 
_ Use: Can be used in low pressure/low velocity gun systems such as 40-millimeter munitions, bazookas, and mortars. 


| 04-02- : Ni [lulose smokeless gun propellant: 
oh ; oe ieee ie bowl, blender, i equipped with motorized stirrer, place 425 grams of i bread eae Se 

| nitrogen content on a dry basis), followed by 250 milliliters et Baek papery eared ee re ee me ee 

i 5 minutes. Thereafter, blend the mixture for about 10 minutes, an then 49 gra A 
ae ete for about 10 minutes on moderate speed. After 10 minutes of mixing time, se in = ile ek 

| nitrate. and then continue to blend the mixture for about 10 minutes on moderate speed. Thereafter, into ac e ; sa ue 

| container. add 150 milliliters of diethyl ether, and then add and dissolve 2.2 grams of diphenylamine. There er, a Oe oR 
' ether/diphenylamine solution to the bulk of the nitrocellulose mixture, and then continue to blend ne mixture eee are . Lae 

| the bulk of the solvents evaporate to leave behind a eden eas eae ie pie a 5 Me ne 
__ die cast machine to form spaghetti like strands of any liameter and length under ¢ Sera oes et sn ears . 
which, the spaghetti-like strands should be cut into individual equal lengths ranging from 5 to eee a aa 

i i ould be cured in an oven at 50 Celsius for about 5 days. After 5 days, the cynidrica grains sho 
nae ae i the grains in a plastic bag or similar container containing powdered ieee ia cia pana ready 
for use. To use, they simply need to be placed, loosely into any gun casing/cartridge. Utilize a standard gun primer : 
| Burn rate: Rapid. 

| Chamber pressure: 49,000 psi (estimated). 

| Muzzle Velocity: 2780 feet per second (estimated). 

| Primary Attribute: Smokeless and flashless. 

_ Chamber pressure: Moderate. 
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Nitrocellulose Gun Propellants 
Water resistance: Good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 85.3% nitrocellulose, 9.8% nitroguanidine, 4.4% barium nitrate, 0.44% diphenylamine, 0.06% graphite 
Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in any type of firearms. 


04-02-009A: Improved nitrocellulose smokeless gun propellant: 

Into a large suitable mixing bowl, blender, ect., equipped with motorized stirrer, place 240 grams of nitrocellulose (of average 
nitrogen content on a dry basis), followed by 150 milliliters of 95% ethyl alcohol or denatured alcohol, and then add in 42 grams of 
potassium nitrate, followed by 9 grams of barium nitrate, and then followed by 9 grams of standard wood charcoal, and then blend 
the mixture for about 30 minutes on moderate speed to form a uniform dough. Thereafter, extrude the dough-like material through any 
desirable die cast machine to form spaghetti like strands of any diameter and length under a high hydraulic pressure. After which, the 
spaghetti-like strands should be cut into individual equal lengths ranging from 5 to 10 milliliters in diameter. Thereafter the cut 
cyndrical grains should be cured in an oven at 50 to 90 Celsius for 24 hours or more. Note: The cynidrical grains should be coated 
with graphite by shaking the grains in a plastic bag or similar container containing powdered graphite. Thereafter, the grains are ready 
for use. To use, they simply need to be placed, loosely into any gun casing/cartridge. Utilize a standard gun primer for initiation. 

Burn rate: Average. 

Chamber pressure: 46,000 psi (estimated). 

Muzzle Velocity: 2150 feet per second. 

Primary Attribute: Smokeless and flashless. 

Chamber pressure: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX. or HMX booster. 
Percentage: 80% nitrocellulose, 14% potassium nitrate, 3% barium nitrate, 3% charcoal 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in any type of firearms. 


| Gun fired rocket projectile 


fuze rocket grain shell casing 


04-02-010A: Nitrocellulose smokeless gun propellant specifically for shotguns: 

Into a suitable beaker or similar container, place 150 milliliters of diethyl ether, and then add and dissolve 60 grams of nitroglycerine. 
Thereafter, add in 2.3 grams of diethyldiphenylamine, and then gently blend the mixture at room temperature for about 10 minutes. 
Thereafter, add in 237.6 grams of nitrocellulose of average nitrogen content, and then continue to gently blend the mixture for about 
10 to 15 minutes to form a dough. Thereafter, add in 29.9 grams of methylcellulose, and then continue to blend the mixture for about 
10 to 15 minutes. Note: more ether may be added to compensate for evaporation or loss. Thereafter, the dough is ready to be pressed. 
To do so, it needs to be extruded through a die cast machine in the usual manner under high pressure to form spaghetti-like strands 
ranging from 1.6 millimeters in diameter, by 25 millimeters in length. Each 25-millimeter length should then be cut into 300 pieces. 
The cut grains should then be cured at room temperature for 24 hours or more. Note: The grains should be coated with graphite by 
shaking the grains in a plastic bag or similar container containing powdered graphite. Thereafter, the grains are ready for use. To use. 


they simply need to be placed, loosely into any gun casing/cartridge. Utilize a standard gun primer for initiation 
Burn rate: Average. 
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| Chamber pressure: 51,000 psi (estimated). 


Nitrocellulose Gun Propellants 


| Muzzle Velocity: 2750 feet per second. 
primary Attribute: Smokeless and flashless. 
| Water resistance: Good. 

| Stability: Can be stored for many years. 

| Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 
Tendency to cake: None. 


i ili itions—requi ignificant TNT, RDX, or HMX booster. 

Explosive ability: Can be detonated but only under severe conditions—requires signif ‘NT, . 
SHON 72% nitrocellulose, 18.1% nitroglycerine, 9% methylcellulose, 0.69% diethyldiphenylamine, 0.21% combined balance 
| including, 0.05% graphite 
| Classification: Deflagrating explosive (classified as explosive). 
| Use: Can be used in shotgun ammo. 


Rocket assisted Shot gun slug | 
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gun primer 
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solid rocket 
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i i i d chamber pressure via coal dust): 
04-02-010B: Nitrocellulose smokeless gun propellant specifically for shotguns (increase ; : ist) 
This procedure is identical to the above process, but the methylcellulose is replaced with coal dust. Into a suitable beaker ie similar 
container, place 150 milliliters of diethyl ether, and then add and dissolve 60 grams of nitroglycerine. Thereafter, add i hie of 
diethyldiphenylamine, and then gently blend the mixture at room temperature for about 10 minutes. Thereafter, add in 237.6 grams of 


nitrocellulose of average nitrogen content, and then continue to gently blend the mixture for about 10 to 15 eunules to aha he 
| Thereafter, add in 15 grams of coal dust, and then continue to blend the mixture for about 10 to 15 minutes. ae ae - a aA : 
| added to compensate for evaporation or loss. Thereafter, the dough is ready to be pressed. To do so, it needs to be extr je a 
| die cast machine in the usual manner under high pressure to form spaghetti-like strands ranging from 1.6 millimeters in ed er, by 
_ 25 millimeters in length. Each 25-millimeter length should then be cut into 300 pieces. The cut grains should then eee at — 
temperature for 24 hours or more. Note: The grains should be coated with graphite by shaking the grains in a plastic bag or similar 


container containing powdered graphite. Thereafter, the grains are ready for use. To use, they simply need to be placed, loosely into 
any gun casing/cartridge. Utilize a standard gun primer for initiation. 


“ = 


Burn rate: Average. 
Velocity: 956 feet per second (based on No. 6 steel shot) 


_ Chamber pressure: 12,500 psi 


Water resistance: Good. 


_ Stability: Can be stored for many years. 


Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 


Tendency to cake: None. 2 oe 
Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 


Percentage: 75.4% nitrocellulose, 19% nitroglycerine, 4.7% coal dust, 0.73% diethyldiphenylamine, 0.17% combined balance 
including, 0.05% graphite 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in shotgun ammo. 


04-02-0114: Nitrocellulose gun propellant (US ARMY M6 propellant): ; : —_ : 
Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer in the normal fashion, place 150 to 200 milliliters of 95% 


ethyl alcohol, followed by 413 grams of nitrocellulose of 13% nitrogen content, followed by 47.5 ie a 
by 14.3 grams of dibutylphthalate, followed by 4.8 grams of diphenylamine, and then followed by 2.5 milli iters 0 . : 
and then blend the mixture on high speed for about 1 hour to form a uniform pasty mass. Thereafter, the mixture 1s rea : ss 
extruding. To do so, extrude the dough-like material through any desirable die cast machine to form spaghetti like strands of any 
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: Nitrocellulose Gun Propellants 
iameter and length under a hydraulic pressure of about 3000 to 4000 psi. After which, the spaghetti-like strands should be cut into 


Spree equal lengths ranging from 5 to 10 milliliters in diameter. Thereafter the cut cyndrical grains should be cured in an oven at 
5 : 0 Celsius for about 3 to 5 days. Thereafter, the grains can be placed loosely into any gun cartridge, casing, ect. Note: if desired, 
an alternate process can be used to from various sized grains. To do so, replace the ethyl alcohol with acetone or ether, and then bleng 


the same amount ingredients until the bulk of the solvent evaporates. Now, The size of the granules is dependant on how long you 


continue to blend the mixture once the original bulky paste has formed, and the speed at which your blending takes place. The longer 
= pa) 


you continue to blend the mixture, the more solvent evaporates. The more solvent that evaporates, the smaller the granules will b 

when blending on high speed. The least amount of solvent that evaporates, after the original formation of the paste. the larger th : 

granules will be when blending on low speed. Moderate sized granules can be formed by continuing to blend the migure ae fe 

original formation of the paste, on low speed until the mixture is near dryness. Either way, once your desired granules have form “ 

tae bites operation, and then allow the granules to cure in an oven at 60 Celsius until completely dry. The grains can be “ 
e in 0 e . . . * a 

ae eee i ae Beate eer este oe mesh. To use the grains, simply place them (loosely) into any desirable 

Burn rate: Average. 

Chamber pressure: 47,000 psi (estimated). 

Muzzle Velocity: 1950 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 86% nitrocellulose, 10% dinitrotoluene, 3% dibutylphthalate, 1% diphenylamine 

Classification: Deflagrating explosive (classified as explosive). 

Use: Used in ammunition for a wide variety, but primarily large caliber weapons and not infantry weapons. 


04-02-011B: Nitrocellulose gun propellant (US ARMY M6 propellant), with flash suppression addictive: 

peepee is seus to the 05-02-01 1A, but 1 part potassium sulfate is added per 100 parts of mixture. Into a suitable mixing 

: He T, ect., equipped with motorized stirrer in the normal fashion, place 150 to 200 milliliters of 95% ethyl alcohol, followed 
y 3 grams of nitrocellulose of 13% nitrogen content, followed by 47.5 grams of dinitrotoluene, followed by 14.3 ams of 

dibutylphthalate, followed by 4.8 grams of diphenylamine, followed by 4.8 grams of anhydrous potassium sulfate, ie then 


followed by 2.5 milliliters of distilled water, and then blend the mixture on high speed for about 1 hour to form a uniform pasty mass 


Thereafter, the mixture is ready for extruding. To do so, extrude the dough-like material through any desirable die cast machine to 
form spaghetti like strands of any diameter and length under a hydraulic pressure of about 3000 to 4000 psi. After which, the 
spaghetti-like strands should be cut into individual equal lengths ranging from 5 to 10 milliliters in diameter. Thereafter the cut 
cyndrical grains should be cured in an oven at 50 to 60 Celsius for about 3 to 5 days. Thereafter, the grains can be placed loosely into 
any gun cartridge, casing, ect. Note: if desired, an alternate process can be used to from various sized grains. To do so, replace the 
ethyl alcohol with acetone or ether, and then blend the same amount ingredients until the bulk of the solvent evaporates Now The 
size of the granules is dependant on how long you continue to blend the mixture once the original bulky paste has formed and the 
speed at which your blending takes place. The longer you continue to blend the mixture, the more solvent evaporates The more 
solvent that evaporates, the smaller the granules will be when blending on high speed. The least amount of solvent that evaporates 
after the original formation of the paste, the larger the granules will be when blending on low speed. Moderate sized eae can be 
formed by continuing to blend the mixture, after the original formation of the paste, on low speed until the mixture is near dryness 
Either way, once your desired granules have formed, stop the blending operation, and then allow the granules to cure in an oven at 60 
Celsius until completely dry. The grains can be separated into their various sizes using the desired screens or mesh. To use th i 
simply place them (loosely) into any desirable shell casing, gun cartridge, casing, ect, in the usual manner are 


° p Ti tur 35, Si 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 85% nitrocellulose, 10% dini % dibuty i i j 
Classification: Deflagrating Sine sree ies en a Ne ia 
Use: Used in ammunition for a wide variety, but primarily large caliber weapons and not infantry weapons. 


04-02-011C: Nitrocellulose gun propellant (former US Navy propellant—pyro propellant): 
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[nto a suitable mixing 
ethyl alcohol, followed by 455 grams of nitrocellulose of 12% nitrogen content, followed by 5 grams of diphenylamine, and then 


Thereafter, the mixture is ready for extruding. To do so, extrude the dough- 


_ cyndrical grains s 
_ any gun cartridge, casing, ect. Note: if desired, an alternate process c 
_ ethyl alcohol with acetone or ether, and then blend the same amount in 
size of the granules is dependant on how long you continue to blend the mixture once the original bulky paste has formed, and the 


_ speed at which your blen 
_ solvent that evaporates, the smaller the granules will be when blending on high speed. The least amount 0 
after the original formation of the paste, the 
formed by continuing to blend the mixture, after th 
__ Fither way, once your desired granules have forme 

_ Celsius until completely dry. The grains can be separate 
_ simply place them (loosely) into any desirable shell casing, gun cartridge, casin: 


| 04-02-012A: Standard high performance nitrocellulose gun propellant: 

_ Into a suitable beaker or any desirable mixing container, equipped with large capaci 
_ grams of high nitrogen content nitrocellulose (dry basis, but moistened with 95% et 
_ solution prepared by adding and dissolving 


Nitrocellulose Gun Propellants 
bowl, blender, ect., equipped with motorized stirrer in the normal fashion, place 150 to 200 milliliters of 95% 


ollowed by 5 milliliters of distilled water, and then blend the mixture on high speed for about 1 hour to form a uniform pasty mass. 
like material through any desirable die cast machine to 


orm spaghetti like strands of any diameter and length under a hydraulic pressure of about 3000 to 4000 psi. After which, the 


paghetti-like strands should be cut into individual equal lengths ranging from 5 to 10 milliliters in diameter. Thereafter the cut 
hould be cured in an oven at 50 to 60 Celsius for about 3 to 5 days. Thereafter, the grains can be placed loosely into 
an be used to from various sized grains. To do so, replace the 
ingredients until the bulk of the solvent evaporates. Now, The 


ding takes place. The longer you continue to blend the mixture, the more solvent evaporates. The more 

f solvent that evaporates, 
larger the granules will be when blending on low speed. Moderate sized granules can be 
e original formation of the paste, on low speed until the mixture is near dryness. 
d, stop the blending operation, and then allow the granules to cure in an oven at 60 
d into their various sizes using the desired screens or mesh. To use the grains, 
g, ect., in the usual manner. Note: potassium sulfate 


can be added in the ratio of 1 part potassium sulfate per 100 grams of propellant for flash suppressing. 


_ Burn rate: Average. 

| Chamber pressure: N/A 

| Muzzle Velocity: 1590 feet per second. 

| Primary Attribute: Smokeless and flashless. 
|| Water resistance: Good. 

| Stability: Can be stored for many years. 

_ Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 99% nitrocellulose, 1% diphenylamine 
Classification: Deflagrating explosive (classified as explosive). 


_ Use: Formerly used in ammunition for naval ship guns. 


ty motorized stirrer in the usual manner, place 670 
hyl alcohol), followed by a nitroglycerine 

165 grams of nitroglycerine into 170 milliliters of acetone, followed by 15 grams of 2- 
milliliters of 95% ethyl alcohol and 300 milliliters of acetone. Thereafter blend the 
mixture for about 30 minutes to moderate speed until a paste forms. Thereafter add in 165 grams of polyvinyl nitrate, in 20-gram 
portions over a period of about 30 minutes with rapid blending of the pasty mass. After the addition of the polyviny] nitrate, continue 
to blend the mixture for about 5 hours at room temperature. Now, the paste needs to be extruded through a die cast machine under 
pressure of 2500 to 3000 psi to form spaghetti-like strands. The strands can range from 6 to 12 inches in length, and the diameter 
should range from 5 to 10 millimeters in diameter. Thereafter, place the strands on a shallow tray and allow them to thoroughly air- 
dry. Thereafter, cut the strands into pieces ranging from 3 to 8 millimeters in length, and then place the pieces into a large container 
filled with water and then heat and soak the strands at 55 Celsius for about 96 hours. Afterwards, remove the grains, and then allow 
grains to thoroughly air-dry, by blowing a current of air over the surface of them. Thereafter, the grains are ready for use. To use, the 
grains simply need to be placed loosely, into any desirable gun chamber. 

Burn rate: Rapid. 

Chamber pressure: 60,000 psi 

Average muzzle velocity during field tests (6.2 kil 
20 Celsius. 

Chamber pressure: High 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 66% nitrocellulose, 16% nitroglycerine, 16% polyvinyl nitrate, 1% 2-nitrodiphenyl, 1% impurities 


Classification: Deflagrating explosive (classified as explosive). 
Use: Used to propel tank-fired projectiles, such as the US Army’s M1 Abraham’s 120-millimeter gun, for example. 


nitrodiphenylamine, and then followed by 250 


ogram warhead using 7.85 kilograms of propellant): 1600 meters per second at 


Nitrocellulose Gun Propellants 


04-02-013A: Standard high performance nitrocellulose “double base” smokeless powder with reduced flash: 

Into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer in the usual manner. place 259 
grams of high nitrogen content nitrocellulose (dry basis but containing 100 milliliters of water, about 71% nitro cotton. commercial} , 
available or simply made by mixing 100 milliliters of water with 250 grams of nitrocellulose), followed by 150 grams of : 
nitroglycerine, followed by 165 milliliters of acetone, 30 grams of barium nitrate, then followed by 50 grams of ethy/ abietate, 
followed by 10 grams of potassium nitrate, and then followed by 3.75 grams diphenylamine. Thereafter blend the mixture for Absit 
30 minutes on moderate speed until a paste forms. Thereafter, continue to blend the mixture on high for about 2 hours to allow some 
of the solvent to evaporate. Now, the paste needs to be extruded through a die cast machine under a pressure of 3000 to 4000 psi to 
form spaghetti-like strands in the usual manner. The strands can range in any desired length. The strands should then be evenly cut 


into pieces of any desired length or size, ect. Thereafter, the grains should be cured at room temperature or in an oven at moderate 
temperature until thoroughly dry. 


Burn rate: Rapid. 

Chamber pressure: 37,000 psi (estimated), 

Muzzle Velocity: 1800 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 50.6% nitrocellulose, 30% nitroglycerine, 10% ethyl abietate, 
diphenylamine, 0.64% residue 

Classification: Deflagrating explosive (classified as explosive). 
Use: Formerly used in military ammunition of a wide variety. 


6% barium nitrate, 2% potassium nitrate, 0.76% 


| Standard bullet desig n 
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04-02-0144: Standard high performance nitrocellulose (high nitroglycerine content) smokeless powder with reduced flash: 
Into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer in the usual manner place 750 
grams of nitroglycerine, followed by 750 milliliters of acetone, followed by 250 grams of high nitrogen content (13 %) followed by 
50 grams of Lycopodium, and then followed by 20 grams of urea. Thereafter blend the mixture for about 30 minutes on modenite ° 
speed until a paste forms. Thereafter, continue to blend the mixture on high for about 5 hours to allow some of the solvent to 
evaporate. Now, the paste needs to be extruded through a die cast machine under a pressure of 3000 to 4000 psi to form spaghetti-like 
pets in the usual manner. The strands can range in any desired length. The strands should then be evenly cut into pieces of any 
niet ceases i size, ect. Thereafter, the grains should be cured at room temperature or in an oven at moderate temperature until 
Burn rate: Rapid. 

Chamber pressure: 43,000 psi (estimated), 

Muzzle Velocity: 2050 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 


Percentage: 70% nitroglycerine, 23% nitrocellulose, 5% lycopodium, 2% urea 
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Nitrocellulose Gun Propellants 


| Classification: Deflagrating explosive (classified as explosive). 
| Use: Can be used with satisfactory results in riffle and pistol ammo. 


04-02-014B: Standard high performance nitrocellulose (high nitroglycerine content) smokeless powder with reduced flash 


(modified using dinitrobenzene): 
Into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer in the usual manner, place 750 
grams of nitroglycerine, followed by 750 milliliters of acetone, followed by 250 grams of high nitrogen content (13%) 
nitrocellulose, followed by 50 grams of lycopodium, and then followed by 20 grams of dinitrobenzene. Thereafter blend the mixture 
for about 30 minutes on moderate speed until a paste forms. Thereafter, continue to blend the mixture on high for about 5 hours to 


| allow some of the solvent to evaporate. Now, the paste needs to be extruded through a die cast machine under a pressure of 3000 to 
| 4000 psi to form spaghetti-like strands in the usual manner. The strands can range in any desired length. The strands should then be 
| evenly cut into pieces of any desired length or size, ect. Thereafter, the grains should be cured at room temperature or in an oven at 
| moderate temperature until thoroughly dry. 

| Burn rate: Rapid. 

| Chamber pressure: 39,000 psi (estimated). 

| Muzzle Velocity: 1950 feet per second. 


Primary Attribute: Smokeless and flashless. 


| Water resistance: Good. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 


| Tendency to cake: None. 
| Explosive ability: Stable. 


| Percentage: 70% nitroglycerine, 23% nitrocellulose, 5% lycopodium, 2% dinitrobenzene 


| Classification: Deflagrating explosive (classified as explosive). 


- Use: Can be used with satisfactory results in riffle and pistol ammo. 


04-02-015A: High performance nitrocellulose (high nitroglycerine content) smokeless powder with reduced flash (modified 


using dinitrobenzene): ; : ; 
Into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer in the usual manner, place 275 


grams of nitroglycerine, followed by 275 milliliters of acetone, followed by 150 grams of high nitrogen content (13%) 


| nitrocellulose, followed by 50 grams of Vaseline, and then followed by 25 grams of camphor. Thereafter blend the mixture on high 
| for about 2 hours to allow some of the solvent to evaporate and to form a paste. Now, the paste needs to be extruded through a die cast 


| machine under a pressure of 3000 to 4000 psi to form spaghetti-like strands in the usual manner. The strands can range in any desired 
| length. The strands should then be evenly cut into pieces of any desired length or size, ect. Thereafter, the grains should be cured at 

| room temperature or in an oven at moderate temperature until thoroughly dry. 

| Burn rate: Rapid. 


Chamber pressure: 29,000 psi (estimated). 


| Muzzle Velocity: 950 feet per second. 


Primary Attribute: Smokeless and flashless. 
Water resistance: Good. 


- Stability: Can be stored for many years. 
| Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 
Tendency to cake: None. 


|. Explosive ability: Stable. 
| Percentage: 55% nitroglycerine, 30% nitrocellulose, 10% Vaseline, 5% camphor 
Classification: Deflagrating explosive (classified as explosive). 


Use: Can be used with satisfactory results in riffle and pistol ammo. 


04-02-016A: High performance nitrocellulose smokeless powder with reduced flash: 
Into a suitable beaker or any desirable mixing container. equipped with large capacity motorized stirrer in the usual manner, place 150 
grams of nitroglycerine, followed by 175 milliliters of acetone, followed by 300 grams of average nitrogen content (12 to 13%) 
nitrocellulose, followed by 25 grams of diamyl phthalate, and then followed by 25 grams of mineral jelly. Thereafter blend the 
mixture on high for about 2 hours to allow some of the solvent to evaporate and to form a paste. Now, the paste needs to be extruded 
through a die cast machine under a pressure of 3000 to 4000 psi to form spaghetti-like strands in the usual manner. The strands can 
range in any desired length. The strands should then be evenly cut into pieces of any desired length or size, ect. Thereafter, the grains 
should be cured at room temperature or in an oven at moderate temperature until thoroughly dry. The grains can be dusted with 
graphite if desired. 
Burn rate: Rapid. 
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Nitrocellulose Gun Propellants 


Chamber pressure: 39,000 psi (estimated). 

Muzzle Velocity: 1550 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 60% nitrocellulose, 30% nitroglycerine, 5% diamyl phthalate, 5% mineral jelly 
Classification: Deflagrating explosive (classified as explosive). 
Use: Can be used with satisfactory results in riffle and pistol ammo. 


04-02-017A: High performance nitrocellulose smokeless powder: 

This procedure is similar to 05-02-015A. however the camphor is replaced by olive oil, and the nitroglycerine is also reduced. Into a 
suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer in the usual manner, place 200 grams 
of nitroglycerine, followed by 220 milliliters of acetone, followed by 250 grams of high nitrogen content (13%) nitrocellulose, 
followed by 12.5 grams of Vaseline, and then followed by 12.5 grams of olive oil. Thereafter blend the mixture on high for about 2 
hours to allow some of the solvent to evaporate and to form a paste. Now, the paste needs to be extruded through a die cast machine 
under a pressure of 3000 to 4000 psi to form spaghetti-like strands in the usual manner. The strands can range in any desired length. 
The strands should then be evenly cut into pieces of any desired length or size, ect. Thereafter, the grains should be cured at room 
temperature or in an oven at moderate temperature until thoroughly dry. 

Burn rate: Rapid. 

Chamber pressure: 43,000 psi (estimated). 

Muzzle Velocity: 2100 feet per second (estimated). 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 te 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 52.6% nitrocellulose, 42.1% nitroglycerine, 2.6% Vaseline, 2.6% olive oil, 0.1% impurities 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used with satisfactory results in riffle and pistol ammo. 


04-02-017B: High performance nitrocellulose smokeless powder (fortified with barium tartrate burn enhancer): 

Into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer in the usual manner, place 200 
grams of nitroglycerine, followed by 220 milliliters of acetone, followed by 250 grams of high nitrogen content (13%) 
nitrocellulose, followed by 12.5 grams of Vaseline, followed by 12.5 grams of olive oil, thereafter, add in 4.5 grams of potassium 
tartrate, and then followed by 20 grams of barium tartrate. Thereafter blend the mixture on high for about 2 hours to allow some of 
the solvent to evaporate and to form a paste. Now, the paste needs to be extruded through a die cast machine under a pressure of 3000 
to 4000 psi to form spaghetti-like strands in the usual manner. The strands can range in any desired length. The strands should then be 
evenly cut into pieces of any desired length or size, ect. Thereafter, the grains should be cured at room temperature or in an oven at 
moderate temperature until thoroughly dry. 

Burn rate: Rapid. 

Chamber pressure: 37,000 psi (estimated). 

Muzzle Velocity: 1800 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 50% nitrocellulose, 40% nitroglycerine, 4% barium tartrate, 2.5Vaseline, 2.6% olive oil, 0.90% potassium tartrate, 
0.1% mixed balance 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used with satisfactory results in riffle and pistol ammo. 


148 


Nitrocellulose Gun Propellants 


04-02-018A: High performance nitrocellulose smokeless powder containing diethyldiphenylcarbamide burn enhancer: 


| As in the usual manner, place into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer 
| in the usual manner, 375 grams of nitrocellulose (average nitrogen content), followed by 125 grams of nitroglycerine, followed 


| immediately there by with 140 milliliters of acetone, followed by 25 grams of diethyldiphenhylcarbamide. Thereafter biend the 
| mixture on high for about 2 hours to allow some of the solvent to evaporate and to form a paste. Now, the paste needs to be extruded 
| through a die cast machine under a pressure of 3000 to 4000 psi to form spaghetti-like strands in the usual manner. The strands can 


range in any desired length. The strands should then be evenly cut into pieces of any desired length or size, ect. Thereafter, the grains 
should be cured at room temperature or in an oven at moderate temperature until thoroughly dry. 


_ Burn rate: Rapid. 


Chamber pressure: 41,000 psi (estimated). 


| Muzzle Velocity: 2100 feet per second. 
| Primary Attribute: Smokeless and flashless. 


_ Water resistance: Good. 


| Stability: Can be stored for many years. 
| Flammability (1 to 10): 9 


: 
j 


Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 50% nitrocellulose, 40% nitroglycerine, 4% barium tartrate, 2.5Vaseline, 2.6% olive oil, 0.90% potassium tartrate, 
0.1% mixed balance 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used with satisfactory results in riffle and pistol ammo. Can also be used in heavy shell ammunition. 


04-02-018B: High performance nitrocellulose smokeless powder with potassium lactate stabilizer: 

As in the usual manner, place into a suitable beaker or any desirable mixing container, equipped with large capacity motorized stirrer 
in the usual manner, 349.4 grams of nitrocellulose (average nitrogen content), followed by 115.6 grams of nitroglycerine, followed 
immediately there by with 125 milliliters of acetone, followed by 25 grams of Vaseline, and then followed by 10 grams of potassium 
lactate. Thereafter blend the mixture on high for about 2 hours to allow some of the solvent to evaporate and to form a paste. Now, the 
paste needs to be extruded through a die cast machine under a pressure of 3000 to 4000 psi to form spaghetti-like strands in the usual 
manner. The strands can range in any desired length. The strands should then be evenly cut into pieces of any desired length or size, 
ect. Thereafter, the grains should be cured at room temperature or in an oven at moderate temperature until thoroughly dry. 


Burn rate: Rapid. 


| Chamber pressure: 39,000 psi (estimated). 
| Muzzle Velocity: 2050 feet per second. 

| Primary Attribute: Smokeless and flashless. 
|. Water resistance: Good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 69.88% nitrocellulose, 23.12% nitroglycerine, 5% Vaseline, 2% potassium lactate 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used with satisfactory results in riffle and pistol ammo. Can also be used in heavy shell ammunition. 


04-02-019A: High performance nitrocellulose smokeless powder (utilizing the “Schultze” process): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 208 grams of nitrocellulose, and then add in 112 milliliters of 
warm water. Thereafter, blend the mixture on moderate speed for about 30 minutes. Thereafter, place this blended mixture into a 
suitable ball mill, filled with 500 grams of Teflon coated steel shot, and then add in 8 grams of starch, followed by 12 grams of 
paraffin oil, followed by 48 grams of barium nitrate, and then followed by 12 grams of potassium nitrate. Thereafter, tumble the 
mixture on moderate speed for about 3 hours. Note: you should use a mill machine utilizing edge runners for proper mixing. Second 
note: during the milling operation, you need to spray in, a few sprays of warm water, several times during the 3 hour milling process 
to keep the mixture moist. After the three-hour milling operation, place the mixture into a suitable beaker or similar container, and 
then add in 50 millimeters of 95% ethyl alcohol, and 15 milliliters if acetone, and then manually blend the mixture for about 5 
minutes. Thereafter, the mixture is ready for pressing. To do so, the mixture needs to be pressed, using a press machine similar to the 
ones used to crush fruit to extract juice, but in this case, to abstract liquids from the milled mixture. After the mixture has been 
“squeezed”, it is ready for use. To use, the mixture should be pressed through any die cast machine utilizing 3 to 5 millimeter holes, 
into spaghetti like strands of 150 to 300 millimeters in length. Thereafter, cut the strands into lengths of 5 to 6 millimeters in length. 
and then cure the grains in an oven at ordinary temperature. Thereafter, the grain is ready for pouring into any desirable shell casing, 


ect. 
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Nitrocellulose Gun Propellants 
Burn rate: Rapid. 
Chamber pressure: 38,000 psi (estimated). 
Muzzle Velocity: 1900 feet per second. 
Primary Attribute: Smokeless and flashless. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 72.22% nitrocellulose, 16.66% barium nitrate, 4.16% potassium nitrate, 4.16% paraffin oil, 2.77% starch, 0.03% 
mixed residues 
Classification: Deflagrating explosive (classified as explosive). 
Use: Can be used in riffle and pistol ammo, but more preferably in shotgun shells. 


04-02-020A: High performance nitrocellulose smokeless powder: 

Into a suitable empty ball mill, place 300 grams of nitrocellulose, followed by 150 milliliters of a 50% ethyl alcohol 50% ether 
solution. Thereafter, tumble the mixture on moderate speed for about 30 minutes. Thereafter, add in 6 grams of dinitrotoluene, and 
then continue to tumble the mixture for about 10 minutes. Now, heat the ball mill, using any desired means to about 70 Celsius, and 
then add in 30 grams of black powder. Thereafter, tumble the mixture at 70 Celsius at 500 RPM for about 2 hours. After 2 hours, the 
heat should be removed, and the mixture should be tumbled at 250 RPM for about 20 to 30 minutes until the mixture cools to room 
temperature. Thereafter, the tumbled powder is ready for use. To use, the mixture needs to be moistened with ether, and then pressed 
through any die cast machine utilizing 3 to 5 millimeters holes, into spaghetti like strands of 150 to 300 millimeters in length. 
Thereafter, cut the strands into lengths of 5 to 6 millimeters in length, and then cure the grains in an oven at ordinary temperature. 
Thereafter, the grain is ready for pouring into any desirable shell casing, ect. 

Burn rate: Rapid. 

Chamber pressure: 41,000 psi (estimated). 

Muzzle Velocity: 2000 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 89.28% nitrocellulose, 8.92% black powder, 1.78% dinitrotoiuene binder, 0.02% mixed balance 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in riffle and pistol ammo, but more preferably in shotgun shells. 


04-02-021A: High performance nitrocellulose smokeless powder (military grade): 

Into a suitable beaker, place 185 grams of nitrocellulose, followed by 40 millimeters of 95% ethyl alcohol. Thereafter, manually 
blend the mixture for about 10 minutes. Thereafter, place this mixture into a suitable mixing drum (kneading machine), and then 
carefully add in, in small portions at a time, 255 grams of nitroglycerine, and then gently blend the mixture for about 3 hours. 
Thereafter, add in 300 grams of nitroguanidine, followed by 8 grams of methyl diphenylurea, and then followed by 86 milliliters of 
acetone, and then continue to blend the mixture for about 1 hour. Now, place the mixture onto a shallow tray, and allow it to cure at 
room temperature for about 8 days. Thereafter, the cured mass needs to be extruded through any die cast machine into spaghetti like 
strands of 300 millimeters in length by 2 to 3 millimeters in diameter. Thereafter, cut the strands into 2 to 3 millimeters length. Now. 
place these cut grains into a suitable empty ball mill, and then begin rotating the device at about 100 RPM at 50 Celsius. Shortly 
thereafter, spray into the rotating device, 50 milliliters of a pre-prepared solution made by dissolving 1 gram of dibutyl phthalate into 
50 millimeters of ethyl alcohol. After the spraying, allow the mixture to rotate for about 5 minutes. Thereafter, repeat this spraying 
process three more times with three additional solutions of dibutyl phthalate. Now, spray into the rotating device, 50 milliliters of a 
pre-prepared solution made by adding 1 gram of N,N’-diethyl-carbanilide into 50 milliliters of ethyl alcohol, and then continue to 
rotate the mixture for about 5 minutes after the spraying. Thereafter, place the mixture onto a shallow tray or pan, and then cure it in 
an oven at ordinary temperature for about 8 hours. Thereafter, the grain is ready for packing into any desirable shell casing, ect. 
Burn rate: Rapid. 

Chamber pressure: 37,000 psi (estimated). 

Muzzle Velocity: 1900 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 
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Nitrocellulose Gun Propellants 
| Flammability (1 to 10): 9 
| Ease of ignition (1 to 10): 9 
| Tendency to cake: None. 
| Explosive ability: Stable. 
| percentage: 40.1% nitroguanidine, 34.09% nitroglycerine, 24.73% nitrocellulose, 1.06% methyl diphenylurea, 0.02% mixed 
_ residue 
_ Classification: Deflagrating explosive (classified as explosive). 
_ Use: Can be used in high performance ammunition. 


| 04-02-021B: High performance nitrocellulose smokeless powder (military grade): 

| [nto a suitable mixing bowl, equipped with motorized stirrer, place 265 grams of nitrocellulose, followed by 180 grams of 

| nitroglycerine, followed by 50 grams of nitroguanidine, and then followed by 5 grams of dimethyl diphenylurea. Thereafter, add in 
_75 milliliters of acetone, and then blend the mixture for about 45 minutes on high speed. Thereafter, the mass needs to be extruded 
through any die cast machine into spaghetti like strands of 150 millimeters in length by 1 to 2 millimeters in diameter. Thereafter, cut 
_ the strands into 2 to 3 millimeters length, and then cure the grains in an oven for 24 hours at ordinary temperature or until dry. Now, 
place these cured grains into vertical rotating pan, ball mill, or any suitable rotating devices, and then begin rotating the device at 
about 100 RPM at room temperature. Shortly thereafter, add in 5 grams of diethyl dipehnylurea, and then followed by 50 grams of 
95% ethyl alcohol. Thereafter, continue to rotate the mixture for about 2 hours at room temperature. Finally, cure the rotating grains in 
__an oven at ordinary temperature for about 3 hours. Thereafter, the grain is ready for packing into any desirable shell casing, ect. 

| Burn rate: Rapid. 

_ Chamber pressure: 54,000 psi (estimated). 

| Muzzle Velocity: 2150 feet per second. 

| Primary Attribute: Smokeless and flashless. 

| Water resistance: Good. 

__ Stability: Can be stored for many years. 

| Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 
Percentage: 52.47% nitrocellulose, 35.64% nitroglycerine, 9.9% nitroguanidine, 1.98% diethyl diphenylamine, 0.01% residues 
Classification: Deflagrating explosive (classified as explosive). 

| Use: Can be used in high performance ammunition. 


04-02-022A: High performance nitrocellulose gun propellant (potassium nitrate fortified): 
Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 300 gram of dibutyl phthalate, and then add in 6 
grams of ethyl cellulose. Thereafter, tumble the mixture at low RPM for about 10 minutes. Thereafter, add in 6 grams of 
diphenylamine, followed by 720 grams of 99% isopropyl alcohol, and then followed by 8 grams of calcium carbonate. Thereafter, 
continue to tumble the mixture at 150 RPM for about 30 minutes. Thereafter, add in 1200 grams o potassium nitrate, and then 
continue to tumble the mixture at about 50 RPM for about 12 hours. After 12 hours, place the mixture into a clean mixing bowl, 
equipped with motorized sitter in the usual manner, and then add in 2000 grams of nitrocellulose, followed by 24 grams of 
dinitrotoluene, and the blend the mixture on moderate speed for until the bulk of the solvent evaporates. Note: a vacuum can be used ° 
to speed up the process, and recover the solvent. Thereafter, heat the mixture to 50 Celsius, and then continue to blend the mixture for 
about 30 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded through any desired die cast 
‘machine under high pressure to form spaghetti like strands of 2 to 3 millimeters in diameter by 150 to 300 millimeters in length. 
Thereafter, cut the strands into grains of 2 to 3 millimeters in length. Thereafter, the grains need to be cured in an oven at ordinary 


temperature in the usual manner. 

Burn rate: Rapid. 

Chamber pressure: 39,000 psi (estimated). 

Muzzle Velocity: 1850 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

‘Hammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 
Percentage: 56.43% nitrocellulose, 33.86% potassium nitrate, 8.46% dibutyl phthalate, 0.677% dinitrotoluene, 0.22% calcium 
carbonate, 0.168% ethyl cellulose, 0.168% diphenylamine, 0.017% mixed balance 

| Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in high performance ammunition. 


Nitrocellulose Gun Propellants 


04-02-023A: High performance nitrocellulose gun propellant (with TNT modifier): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 500 milliliters of a 50/50 mixture of 95% ethyl alcohol and diethy| 
ether. Thereafter, add in 356 grams of nitrocellulose, and the blend the mixture on moderate speed for about 20 minutes. Thereafter, 
heat the mixture to 50 Celsius, and then add in 33 grams of TNT, followed by 6 grams of dinitrotoluene, and then followed by 5 
grams of diphenylamine. Thereafter, blend the mixture at 50 Celsius, for about 1 hour. Now, carefully add in 100 grams of 
nitroglycerine, and then continue to blend the mixture at 50 Celsius for about 3 hours. Thereafter, the mixture is ready for use. To use, 
the mixture needs to be extruded through any desired die cast machine under high pressure to form spaghetti like strand of 2 to 3 
millimeters in diameter by 150 to 300 millimeters in length. Thereafter, cut the strands into grains of 2 to 3 millimeters n length. 
Thereafter, the grains need to be cured in an oven at ordinary temperature in the usual manner. 

Burn rate: Rapid. 

Chamber pressure: 40,000 psi (estimated). 

Muzzle Velocity: 1950 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 71.2% nitrocellulose, 20% nitroglycerine, 6.6% TNT, 1.2% dinitrotoluene 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in high performance ammunition. 


04-02-024A: High performance nitrocellulose gun propellant: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 50 grams of nitrocellulose of low nitrogen content, and then add 
in 300 milliliters of ethyl acetate. Thereafter, manually blend the mixture to dissolve the bulk of the nitrocellulose. Thereafter, add in 
160 milliliters of benzene, and then continue to blend the mixture for about 10 minutes. Now, into a separate container, place 350 
grams of nitroglycerine, and then add in 450 milliliters of benzene, and manually blend the mixture to dissolver the nitroglycerine. 
Thereafter, into a third clean container, place 150 grams of nitrocellulose solution, followed by 350 grams of the nitroglycerine 
solution, and then blend the combined mixture for about 1 hour. Into a fourth container, place 465 grams of the 
nitrocellulose/nitroglycerine solution, and then add in 35 grams of diamyl phthalate, and then blend the mixture for about 50 minutes. 
Now, into a clean ball mill, or rotating barrel, place the mixture as just prepared, and then ad in 500 grams of nitrocellulose, of high 
nitrogen content, and then heat the contents to 50 Celsius, and then rotate the mixture at 250 RPM for about 2 to 4 hours to drive off 
the bulk of the solvent. Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded through any desired die cast 
machine under high pressure to form spaghetti like strand of 2 to 3 millimeters in diameter by 150 to 300 millimeters in length. 
Thereafter, cut the strands into grains of 2 to 3 millimeters in length. Thereafter, the grains need to be cured in an oven at ordinary 
temperature in the usual manner. 

Burn rate: Rapid (chamber pressure: 45,000 psi at .22 caliber riffle ammo). 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 68% nitrocellulose, 27% nitrocellulose, 4% diamyl phthalate, 1% residue 

Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in high pistol and shotgun ammo. 


04-02-025A: High performance nitrocellulose gun propellant: 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 150 grams of nitrocellulose, and then add in 600 
milliliters of cold water. Thereafter, tumble the mixture for a bout 30 minutes. Thereafter, add in 38.5 grams of nitroglycerine, 
followed by 38.5 grams of benzene, followed by 3.85 grams of dinitrotoluene, and then followed by 25 grams of acetone. Thereafter. 
tumble the mixture fro about 50 minuets at moderate RPM. Thereafter, heat the mixture to about 65 Celsius, and then continue to 
tumble the mixture for several hours to remove some of the solvent. Thereafter, place the entire mixture onto a shallow pan or tray. 
and allow it to dry until fine paste is obtained. Thereafter, place the semi dry material back into the same ball mill, and then continue 
to tumble the mixture at moderate RPM to form a uniform power grain. Thereafter, the mixture is ready for use. To use, the mixture 
should be moistened with a little 95% ethyl alcohol to form a mild paste. Thereafter, the mixture needs to be extruded through any 
desired die cast machine under high pressure to form spaghetti like strands of about 3 to 4 millimeters in diameter by about 150 
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: Nitrocellulose Gun Propellants : 
millimeters in length. Thereafter, the strands should be cut into small grains of 5 millimeters in length. Finally, the grains need to be 
| ured in an oven at moderate temperature in the usual manner. 
| purn rate: Rapid. 
| Chamber pressure: 41,000 psi (estimated). 
| Muzzle Velocity: 2000 feet per second. 
| primary Attribute: Smokeless and flashless. 
| Water resistance: Good. 
Stability: Can be stored for many years. 
- flammability (1 to 10): 9 
» fase of ignition (1 to 10): 9 
| Tendency to cake: None. 
i ility: Stable. 
: nae aoa : nitrocellulose, 20.01% nitroglycerine, 2% dinitrotoluene, 0.01% mixed residues 
Classification: Deflagrating explosive (classified as explosive). 
| Use: Can be used in high pistol and shotgun ammo. 


-02-026A: High performance nitrocellulose gun propellant: ad 
Us a suitable signe bowl, or similar container, equipped with motorized stirrer, place 90 milliliters of ether, followed by 90 


milliliters of 95% ethyl alcohol, followed by 400 grams of nitrocellulose. Thereafter, blend the mixture on moderate th Hie 

| 15 minutes. Thereafter, add in 50 grams of finely ground cornstarch, followed by 50 grams of ae ae a ab. wie sh i 
| and then followed by 2.5 grams of diphenylamine. Thereafter, heat the mixture to about 60 Celsius, and then blend the ane oe 
erature for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded a ek pean 
cast machine to form spaghetti like strands ranging from 100 to 150 millimeters in length, by 1 to 2 ss i pea ae ater 
_ these strands simply need to be cut into lengths ranging from 1 to 5 millimeters. The resulting grains should then be coate 

| layer of graphite powder, and then cured in oven at ordinary temperatures until dry and hard. 

| Burn rate: Rapid. 

_ Chamber pressure: 35,000 psi (estimated). 

_ Muzzle Velocity: 950+ feet per second. 

i Primary Attribute: N/A 

_ Water resistance: Good. 

_ Stability: Can be stored for many years. 

_ Flammability (1 to 10): 9 

| Ease of ignition (1 to 10): 9 

| Tendency to cake: None. 

L Pee a ie 9.95% corn starch, 9.95% dinitrotoluene, 0.49% diphenylamine, 0.01% graphite 

_ Classification: Deflagrating explosive (classified as explosive). 

_ Use: Suitable composition for use in canons and howitzers. 


“temp 


04-02-027A: High performance nitrocellulose gun propellant: _ 
Into a suitable tng bowl. or similar container, equipped with motorized stirrer, place 90 milliliters of ether, followed by 90 


milliliters of 95% ethyl alcohol, followed by 372.5 grams of nitrocellulose. Thereafter, blend the mixture on sae ie o aa 
_ 15 minutes. Thereafter, add in 25 grams of mononitroxylene, followed by 100 grams of dinitrobenzene, and then fo seh eee ; 

| grams of diphenylamine. Thereafter, heat the mixture to about 60 Celsius, and then blend the mixture at this ean pad 

| hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded from any desired die cast ie . eee 
| spaghetti like strands ranging from 100 to 150 millimeters in length, by 1 to 2 millimeters in diameter. aes ese = foe ply 
| need to be cut into lengths ranging from 1 to 5 millimeters. The resulting grains should then be coated with a thin layer of grap 
powder, and then cured in oven at ordinary temperatures until dry and hard. 

| Burn rate: Rapid. 

_ Chamber pressure: 41,000 psi (estimated). 

__ Muzzle Velocity: 2000 feet per second. 

_ Primary Attribute: Smokeless and flashless. 

__ Water resistance: Good. 

: Stability: Can be stored for many years. 

_ Flammability (1 to 10): 9 

_ Ease of ignition (1 to 10): 9 

_ Tendency to cake: None. 

| iE i ility: Stable. 

. Rca nitrocellulose, 20% dinitrobenzene, 5% mononitroxylene, 0.50% diphenylamine 

| Classification: Deflagrating explosive (classified as explosive). 


Nitrocellulose Gun Propellants 
Use: Suitable composition for use in canons and howitzers. 


04-02-028A: High performance “fleshless” nitrocellulose gun propellant: 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 90 milliliters of ether, followed by 90 
milliliters of 95% ethyl alcohol, followed by 425 grams of nitrocellulose. Thereafter, blend the mixture on moderate speed for about 
15 minutes. Thereafter, add in 50 grams of dinitrotoluene, followed by 12.5 grams of triethylene glycol, and then followed by 12.5 
grams of caprylic acid. Thereafter, heat the mixture to about 60 Celsius, and then blend the mixture at this temperature for about 1 
hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be extruded from any desired die cast machine to form 
spaghetti like strands ranging from 100 to 150 millimeters in length, by 1 to 2 millimeters in diameter. Thereafter these strands simply 
need to be cut into lengths ranging from 1 to 5 millimeters. The resulting grains should then be coated with a thin layer of graphite 
powder, and then cured in oven at ordinary temperatures until dry and hard. 

Burn rate: Typical. 

Chamber pressure: 38,000 psi (estimated). 

Muzzle Velocity: 1950 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8% 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 85% nitrocellulose, 10% dinitrotoluene, 2.5% triethylene glycol, 2.5% caprylic acid 

Classification: Deflagrating explosive (classified as explosive). 

Use: Suitable composition for use in small arms weapons. 


04-02-028B: High performance “fleshless” nitrocellulose gun propellant: 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 90 milliliters of ether, followed by 90 
milliliters of 95% ethyl alcohol, followed by 400 grams of nitrocellulose. Thereafter, blend the mixture on moderate speed for about 
15 minutes. Thereafter, add in 75 grams of dinitrotoluene, and then followed by 25 grams of propylene glycol caprylate. Thereafter, 
gently heat the mixture to about 40 to 60 Celsius, and then blend the mixture at this temperature for about 1 hour. Thereafter, the 
mixture is ready for use. To use, the mixture needs to be extruded from any desired die cast machine to form spaghetti like strands 
ranging from 100 to 150 millimeters in length, by 1 to 2 millimeters in diameter. Thereafter these strands simply need to be cut into 
lengths ranging from 1 to 5 millimeters. The resulting grains should then be coated with a thin layer of graphite powder, and then 
cured in oven at ordinary temperatures until dry and hard. 

Burn rate: Typical. 

Chamber pressure: 42,000 psi (estimated). 

Muzzle Velocity: 1950 feet per second. 

Primary Attribute: Smokeless and flashless. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 80% nitrocellulose, 15% dinitrotoluene, 5% triethylene glycol caprylate 

Classification: Deflagrating explosive (classified as explosive). 

Use: Suitable composition for use in small arms weapons. 


04-02-029A: High performance “clean burning” nitrocellulose smokeless gun propellant: 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 3500 milliliters of cold water, and then add in 
433.5 grams of nitrocellulose. Thereafter, blend the mixture for about 5 minutes to form a slurry. Thereafter, heat the slurry mixture 
to 55 Celsius, and thereafter, add in 28.9 grams of standard animal glue. Thereafter blend the mixture at 55 Celsius for about 15 
minutes. Thereafter, add in 31.5 grams of butyl stearate, followed by 5 grams of ethyl centralite, followed by 5 grams of basic lead 
carbonate, and then followed by 5 grams of potassium sulfate. Thereafter, place them mixture into a suitable distillation apparatus, of 
vacuum apparatus, and remove the ethyl acetate under vacuum or by distillation at about 99 Celsius. Once the ethyl acetate has been 
removed, remove the heat source and/or vacuum and then place the remaining mixture into a suitable beaker, and allow it to stand 
over night. Thereafter, blend the mixture on high speed for about 2 hours. Thereafter, filter-off the insoluble mass, or remove the water 
by pressing it out of the mixture. Thereafter, place the collected mass onto a shallow pan or tray. and allow it to thoroughly air dry. 
Thereafter, the mixture is ready for use. To use, the mixture can be pulverized manually and the resulting grains can then be separated 
using any desired sieves. If desired, the dried mass can be moistened with a little alcohol, and then extruded from any desired die cast 
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Nitrocellulose Gun Propellants - 
pachine to form spaghetti like strands. Thereafter these strands simply need to be cut into lengths ranging from 1 to 5 millimeters, and 
then cured in oven at ordinary temperatures until dry and hard. Note: do not coat with graphite. 


| Burn rate: Typical. 

| Chamber pressure: 37,000 psi (estimated). 

' Muzzle Velocity: 1500 feet per second. 

_ Primary Attribute: Smokeless and flashless. 
__ Water resistance: Good. 


Stability: Can be stored for many years. 


_ Flammability (1 to 10): 9 


| Ease of ignition (1 to 10): 9 

| Tendency to cake: None. 

| Explosive ability: Stable. 

| Percentage: 85% nitrocellulose, 6.18% butyl stearate, 5.67% animal glue, 0.98% ethyl centralite, 0.98% basic lead carbonate, 
/ 0.98% potassium sulfate, 0.21% impurities 

_ Classification: Deflagrating explosive (classified as explosive). 

__ Use: Suitable composition for use in small arms weapons. 


i 
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Section 3: Miscellaneous gun propellants 


Miscellaneous Gun Propellants 


Chemicals used in this section (binders are not included) 


1, Potassium nitrate (see Black Powder) 


| 2. Sulfur (see Black Powder) 


+. 
3. Charcoal (see Black Powder) 


4, Sugar Carbon (see Modified Black Powder) 


5, Barium Chromate (see Modified Black Powder) 


7. Potassium Dichromate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 


9, Potassium chlorate (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) 


14, Titanium Dioxide (see Modified Black Powder) 


15. Manganese Dioxide (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


17. Ammonium Nitrate (see Modified Black Powder) 


| 18, Calcium Carbonate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 


19. Sodium Nitrate (see Modified Black Powder) 
21, Lead Nitrate (see Modified Black Powder) 


22. Nitro Starch (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium Perchlorate 


24, Aluminum powder (see Ammonium Perchlorate 


Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 


Rocket Propellants) _|__| Rocket Propellants) 
25. Magnesium Sulfide (see Ammonium Perchlorate 26. Copper Chromite (see Ammonium Perchlorate Rocket 
Rocket Propellants) 1 Propellants) 

[ 27. Nitroguanidine (see Ammonium Perchlorate Rocket 28. Ammonium Sulfate (see Ammonium Perchlorate aa 


Rocket Propellants) 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propellants) Propellants) 
31. Iron-Il-oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate 
Propellants) | Rocket Propellants) 


33. Teflon (see Ammonium Perchlorate Rocket 
Propellants) 
35. Ammonium Dichromate (see Ammonium Perchlorate 


Rocket Propellants) 


34. Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) 

36. Lithium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 


37. Magnesium powder (see Ammonium Perchlorate 
| Rocket Propellants) 


38. Lithium Aluminum Hydride (see Ammonium 
Perchlorate Rocket Propellants) 


39. Iron-I]-oxide (red iron oxide) (see Ammonium 


Propellants) 


| 40. PVC (see Ammonium Perchlorate Rocket Propellants) 


43. Titanium Hydride (see Ammonium Perchlorate Rocket 
| Propellants) 


Perchlorate Rocket Propellants) 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 42. Sodium Hydride (see Ammonium Perchlorate Rocket L 
———t 


Propellants) 


44. Silicon Nitride (see Ammonium Perchlorate Rocket 
Propellants) 


| 45. ADN (see ADN Rocket Propellants) 


46. Urea Nitrate (see ADN Rocket Propellants) 


47. Silicon Powder (see ADN Rocket Propellants) 


49, Boron powder (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Propellants) | 


50. Sodium hypophosphite (see ADN Rocket Propellants) 


51. KDN (see ADN Rocket Propellants) 


"| 52. Nickel Chloride (see Ammonium Nitrate Rocket 


Propellants) 


ed 


53. TNT (see Ammonium Nitrate Rocket Propellants) 


| 54. Acrylamide (see Miscellaneous Rocket H.P. Rocket 


Propellants) 
55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


Propellants) Rocket Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) | Rocket Propellants) 


+ 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 


Rocket Propellants) 


65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 
Propellants) 


67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


Rocket Propellants) Rocket Propellants) 

61. Sodium chlorate (see Miscellaneous Rocket H.P. 62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Rocket Propellants) Propellants) 

63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 


60. Sodium Borohydride (see Miscellaneous Rocket H.P. 


Propellants) 
66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 

68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 
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70. Calcium Hydride (see Ammonium Nitrate Gun 


ily | 6, Potassium Perchlorate (see Modified Black Powder) | 


a4 


| (81. Copper-I-oxide 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 


i Miscellaneous Gun Propellants 

| [ Propellants) Propellants) 

|| 71. Potassium Tartrate (see Ammonium Nitrate Gun 72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
_ | Propellants) Propeliants) 

|_| 73. Sodium Azide (see Ammonium Nitrate Gun 74. Sodium Chloride (see Ammonium Nitrate Gun 

| | Propellants) Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) 


78. Sugar (sucrose) 


77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 


OH 
0 
Hi er 
OH 
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79. Sodium Propionate 


Sucrose forms nice colorless crystals, or a white powder, with 
a sweet taste. Sucrose decomposes when heated to 180 
Celsius, but carmelization begins at lower temperatures. The 
crystals are very soluble in water, but relatively insoluble in 
most solvents. 


80. Picric Acid 


Forms transparent crystals, or granules. The propionate is 
soluble in water, but relatively insoluble in alcohol and other 


_ | solvents. 


Forms yellowish, to pale-yellowish crystals, granules, or 
powder. The crystals have a melting point of 123 Celsius, and 
explode when heated to 300 Celsius. Picric acid is insoluble in 
the usual organic solvents, and water. The crystals are toxic, so 


Cu 0 


users should wear proper gloves when handling. 
82. Ammonium Picrate 
hs eg 
NH 4 


1a Wy. 
aN a“ Ne. 
oF TT “ ‘e) 
vee 
NS 
oO.  ™O 


: Forms a fine black to brownish-black powder. The powder is 


| insoluble in water and all known solvents. It slowly dissolves 
in ammonia, and acids, but is soluble in cyanide solutions and 
ammonium carbonate solution. 


| Ammonium picrate forms bright yellow scales, or 
orthorhombic crystals, which are insoluble in water. The 
crystals explode easily from heat, shock, friction, fire, and 
percussion. Ammonium picrate is commonly used in priming 
compositions for bullets and the like, initiation compositions 
for blasting caps and detonators, high performance rocket 
propellants, and fireworks and other pyrotechnic 
compositions. Ammonium picrate should be stored submerged 
in kerosene. 
Method of Preparation 1: Bubble 3 grams of ammonia gas 
into 400 milliliters of benzene. Then, stir the mixture while 
slowly adding and dissolving 38 grams of finely divided 
(powdered) picric acid. Keep the reaction mixture at room 
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temperature (a cold water bath may or may not be needed). 
While slowly adding the picric acid, bubble another 3 grams 
ammonia gas into the reaction mixture. After the addition of 
the ammonia gas and the picric acid, stir the solution for 2 
hours at room temperature. The ammonium picrate will begin 
to separate shortly after the first couple of additions of the 
picric acid. After 2 hours, filter-off the ammonium picrate, 
wash with 500 milliliters of water, and then vacuum dry or air- 
dry the product. Do not use heat to dry the ammonium picrate, 


'- High Performance Miscellaneous Gun Propellants in this section - 
1. 04-03-001A: High “heaving” action gun propellant 2. 04-03-002B: Low “chamber pressure” gun propellant 
suitable for artillery guns: 38% potassium chlorate, 33.3% suitable for cannons: 52.1% potassium perchlorate, 34.7% 
sugar, 28.6% glycerin, 0.10% residue sodium propionate, 8.6% sulfur, 4.3% dextrin, 0.30% residue 
3. 04-03-003A: High performance chlorate gun propellant 4, 04-03-004A: “Super” high performance gun propellant 
suitable for firearms: 59.9% potassium chlorate, 39% sugar, suitable for propelling projectiles to high altitudes: 62.4% 
1.1% residue titanium hydride, 37.5% ammonium azide, 0.10% residue 
5. 04-03-004B: “Super” high performance gun propellant 6. 04-03-005A: Potassium perchlorate high performance gun 
suitable for propelling projectiles to high altitudes propellant: 76% potassium perchlorate, 14.5% epoxy resin, 
(modified, stabilized): 61.9% titanium hydride, 37.2% 9.5% aluminum 
ammonium azide, 0.79% diatomaceous earth, 0.11% impurities 
7. 04-03-006A: Nitro coated high performance gun 
propellant containing picric acid: 43.1% barium nitrate, 
34.4% picric acid, 7.1% potassium ferrocyanide, 7.1% wheat 
Hlour, 7.1% potassium chlorate, 1% lamp black, 0.20% nitro 


ee ey 


8. 04-03-007A: High performance sodium azide containing 
specialty gun propellant: 66.8% sodium azide, 18.2% iron 
oxide, 15% copper oxide 


compounds 
9, 04-03-008A: High performance nitrocellulose gun 10. 04-03-008B: High performance nitrocellulose gun 
propellant (triple based): 60.77% nitroguanidine, 22.22% propellant (triple based): 54.86% nitroguanidine, 20.06% 


nitrocellulose, 10% nitroglycerine, 5% dibutyl phthalate, 1.66% 
2-nitrodiphenylamine, 0.33% cryolite, 0.02% impurities 

11. 04-03-009A: High performance ammonium perchlorate 
gun propellant: 46.87% ammonium perchlorate, 31.25% 
nitrocellulose, 17.96% wheat flour, 3.9% flours of sulfur, 0.02% 
impurities 

13. 04-03-009C: High performance chlorate based gun 
propellant: 66.66% potassium chlorate, 33.33% starch, 0.01% 
mixed balance 


nitrocellulose, 19.05% nitroglycerine, 4.51% dibutylphthalate, 
1.5% nitrogiphenylamine, 0.02% mixed balance 
12. 04-03-009B: High performance perchlorate based gun 
propellant: 51.36% potassium perchlorate, 27.39% 
nitrocellulose, 13.01% wheat flour, 6.16% sulfur, 2.05% sodium 
azide, 0.03% impurities 
14. 04-03-010A: High performance nitroguanidine gun 
propellant: 59% nitroguanidine, 21.57% nitrocellulose, 9.7% 
nitroglycerine, 4.85% dibutylphthalate, 3.23% cryolite, 1.61% 
2-nitrodiphenylamine, 0.04% mixed balance 
16. 04-03-011A: High performance barium nitrate gun i 
propellant for small arms weapons: 51% barium nitrate, 17% 
lead nitrate, 15% nitrocellulose, 9.5% soft wood charcoal, 7.5% 
sulfur 
18. 05-03-012A: Specialty high performance ammonium 
picrate gun propellant: 47% ammonium picrate, 30% barium 
nitrate, 23% potassium dichromate 


15. 04-03-010B: High performance nitroguanidine gun 
propellant: 54.86% nitroguanidine, 20% nitrocellulose, 19% 
nitroglycerine, 4.4% dibutylphthalate, 1.5% 2- 
nitrodiphenylamine, 0.24% mixed residual balance 

17. 05-03-011B: High performance barium nitrate gun 
propellant for small arms weapons: 49.8% barium nitrate, 
17.24% nitrocellulose, 15.32% potassium nitrate, 10.53% 
graphite, 7.08% sodium hypophosphite, 0.03% mixed balance 
19. 05-03-013A: High performance ammonium picrate gun 
propellant: 52% potassium nitrate, 25% ammonium picrate, 
10% sulfur, 10% corn starch, 3% soft wood charcoal 


20. 05-03-014A: High performance barium nitrate gun 
propellant: 43.95% barium nitrate, 43.95% pyroxyline, 6.59% 
nitro-naphthalene, 5.49% potassium nitrate, 0.02% mixed 
balance 

22. 05-03-015A: High performance “smokeless powder” 
ammonium picrate gun propellant: 68% ammonium picrate, 
25% potassium dichromate, 7% potassium permanganate 


21. 05-03-014B: High performance barium nitrate gun 
propellant (sulfur induced): 67.22% pyroxyline, 24.48% 
barium nitrate, 10.2% potassium nitrate, 2.04% nitra- 

naphthalene, 2.04% sulfur, 0.02% mixed balance 


04-03-001A: High “heaving” action gun propellant suitable for artillery guns: 

Into a suitable beaker or similar container, place 340 milliliters of water, followed by 170 grams of glycerin, and then followed by 198 
grams of sugar. Thereafter, boil the mixture at 100 Celsius and stir until all the sugar dissolves. Once the sugar dissolves, remove the 
heat source, and allow the mixture to cool to room temperature. However, during the cool down period, when the temperature of 
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__ pixture reaches about 50 Celsius, add in 226 gram of potassium chlorate while rapidly stirring the mixture. After the addition of the 
otassium chlorate, continue to rapidly blend the mixture for about 2 hours. After 2 hours, pour the entire mixture onto a shallow pan, 
| gad allow it to thoroughly air-dry. Once it has, place the dried mass into mixing bowl, or blender equipped with plastic stir blade, 
followed by 150 milliliters of hexane, and then blend the mixture on moderate speed until 95% of the hexane evaporates. When this 
point is reached, stop the blending and then place the loose granules onto a shallow pan, and allow them to thoroughly air-dry. Once 
they have, the granules are ready for used. Note: not all the granules will be the same size, so they should be separated using the 
appropriate sieves. 

Burn rate: Rapid. 

Chamber pressure: 30,000 psi (estimated). 

Muzzle Velocity: 950 feet per second. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. as 

Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX, or HMX booster. 
Percentage: 38% potassium chlorate, 33.3% sugar, 28.6% glycerin, 0.10% residue 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in field cannons and artillery guns. 


04-03-002B: Low “chamber pressure” gun propellant suitable for cannons: 

Into a standard ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters of diameter, place 300 gram of potassium 

_ perchlorate, followed by 200 grams of sodium propionate, 50 grams of flours of sulfur, followed by 25 grams of dextrin. noe 

_ Thereafter, tumble the mixture at 150 RPM for about 30 minutes. After 30 minutes, slowly add in, in the form of a spray, 50 milliliters 
_ of water while continuing to tumble the mixture at 150 RPM. After the water has all been added, continue to tumble the mixture at 150 
RPM for about 1 hour at room temperature. After 1 hour, the mixture is ready. To use, it should be removed from the ball mill, and 
placed onto a shallow tray and allowed to air-dry for several days. Thereafter, the dried mass should be screened through any desirable 
mesh screen to form various grain sizes; however, a more convenient method of forming granules is to utilize the solvent evaporation 
technique. To do so, place the entire dried mass into any suitable mixing drum or blender, equipped with motorized stirrer equipped 
with plastic stir blade, and then add 150 milliliters of 95% alcohol, and then blend the mixture on moderate speed until the alcohol has 
evaporated to the point where only a wet paste remains. Now, once the paste has formed, continue mixing until the pasty mass begins 
_ to dry and form into tiny balls or granules—this granulation technique will proceed as the solvent evaporates to near dryness. The size 
' of the granules is dependant on how long you continue to blend the mixture once the original bulky paste has formed, and the speed at 
| which your blending takes place. The longer you continue to blend the mixture, the more solvent evaporates. The more solvent that 

|_ evaporates, the smaller the granules will be when blending on high speed. The least amount of solvent that evaporates, after the 

| original formation of the paste, the larger the granules will be when blending on low speed. Moderate sized granules can be formed by 
continuing to blend the mixture, after the original formation of the paste, on low speed until the mixture is near dryness. Either way, 
once your desired granules have formed, stop the blending operation, and then allow the granules to cure in an oven at 60 Celsius until 
completely dry. To use the grains, simply place them (loosely) into any desirable shell casing. or they can be used directly in “black 
powder” muzzle loaded weapons. 

Burn rate: Rapid. 

Chamber pressure: 10,500 psi at 53 grains (22 caliber). 

_ Water resistance: Moderate. 

_ Stability: Can be stored for many years. 

_ Flammability (1 to 10): 9 

| Ease of ignition (1 to 10): 9 

| Tendency to cake: None. 

_ Explosive ability: None. 

| Percentage: 52.1% potassium perchlorate, 34.7% sodium propionate, 8.6% sulfur, 4.3% dextrin, 0.30% residue 

Classification: Deflagrating explosive (classified as propellant). 

_ Use: Can be used in pistols and shotguns, but mainly in cannons. 


_ 04-03-003A: High performance chlorate gun propellant suitable for firearms: 

_ Into a standard ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters of diameter, place 100 grams of regular 
granulated sugar, followed by 150 grams of potassium chlorate. Thereafter, tumble the mixture at 100 RPM for about 30 minutes. 
_ During the 30 minute tumbling process, prepare a solvent mixture by adding to a clean beaker or suitable container, containing a 

_ Motorized stirrer with plastic stir blade, 100 milliliters of ordinary unleaded premium gasoline, followed by 100 milliliters of 
turpentine, followed by 100 milliliters of 95% ethyl alcohol or 100 milliliters of denatured alcohol, followed by 200 milliliters of 

__ water. Thereafter, moderately blend this solvent mixture for about 30 minutes. After the 20 minutes blending operation for the 

| potassium chlorate/sugar mixture has been complete, add the potassium chlorate/sugar mixture to the solvent mixture previously 
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prepared and then blend the entire combined mixture for about 1 hour at moderate speed. After blending for about 1 hour, some of the 
solvent mixture will have evaporated. After blending for 1 hour, filter-off the insoluble mass, using either gravity filtration or 
preferably vacuum filtration, and then pace the filtered-off mass onto a shallow pan or tray, and allow it to thoroughly air-dry. 
Thereafter, place the dried mass into a clean ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, 
and then tumble the mixture for about 30 minutes at 150 RPM. After 30 minutes, place the tumbled mixture into a clean mixing bowl 
or blender, equipped with clean motorized stirrer with a plastic stir blade, and then add in 100 milliliters of hexane, and then blend the 
mixture until the bulk of the hexane has evaporated leaving behind a dough-like or “pasty” material. Now, as in the previous 
preparation, the more solvent that evaporates, the smaller the granules will be when blending on high speed. The least amount of 
solvent that evaporates, after the original formation of the paste or “dough”, the larger the granules will be when blending on low 
speed. Moderate sized granules can be formed by continuing to blend the mixture, after the original formation of the dough, on low 
speed until the mixture is near dryness. The various grain sizes can be separated using sieves of desired mesh. 
Burn rate: Rapid. 
Chamber pressure: 18,000 psi (estimated). 
Muzzle Velocity: 900 feet per second. 
Chamber pressure: Average 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 59.9% potassium chlorate, 39% sugar, 1.1% residue 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in pistols, shotguns, and riffles. 


04-03-004A: “Super” high performance gun propellant suitable for propelling projectiles to high altitudes: 

Into a clean beaker or suitable container, containing a motorized stirrer with plastic stir blade, place 300 milliliters of hexane, followed 
by 312 grams of titanium hydride, followed by 187.5 grams of ammonium azide, and then gently blend this solvent mixture on low 
for about 30 minutes to form a uniform mixture. After blending for about 30 minutes, what you do then depends on what type of grain 
size your want. In typical operation, long cyndrical grains are preferred for use in anti-aircraft guns. To prepare these cyndrical grains, 
you should first continue to gently blend the mixture at room temperature until the bulk of the hexane has evaporated, and a pasty 
mass remains. When a pasty mass has been formed, place the paste into a typical extruding machine using 1 to 2.5 millimeter holes, 
and then extrude the paste through these holes under high pressure to form “spaghetti” like strands of propellant grain ranging up to 12 
inches long. Afterwards, evenly cut these strands into lengths of 10 to 20 millimeters in length, and then cure these cyndrical grains at 
room temperature until they are thoroughly dry. You can also form grains of various sizes by continuing to blend the mixture until the 
bulk of the hexane has evaporated leaving behind a pasty material. Now, remember as in previous preparations, the more solvent that 
evaporates, the smaller the granules will be when blending on high speed. The least amount of solvent that evaporates, after the 
original formation of the paste or “dough”, the larger the granules will be when blending on low speed. Moderate sized granules can 
be formed by continuing to blend the mixture, after the original formation of the dough, on low speed until the mixture is near dryness. 
The various grain sizes can be separated using sieves of desired mesh. Note: do not use this propellant mixture, regardless of grain 
shape or size, in standard gun casings using typical weapons, as exploding gun chambers may result. Specially designed guns 
utilizing extra thick walled gun chambers and gun barrels should be used. 

Burn rate: Rapid. 

Chamber pressure: 53,000 to 65,000 psi in 12.9 millimeter guns 

Average impetus: 850,000+ 
Average muzzle velocity: 15,000 feet 
Water resistance: Moderate. 
Stability: Can be stored for many years. 

Flammability (1 to 10): 10 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 62.4% titanium hydride, 37.5% ammonium azide, 0.10% residue 
Classification: Deflagrating explosive (classified as explosive). 

Use: Can be used in anti-aircraft guns of 12.9 to 40 millimeters in diameter to reach aircraft in 
be used to propel tank sabot projectiles of up 
for use in shooting down satellites. 


per second for average diameter projectiles (calculated as flat earth with no air resistance). 


excess of 50,000 feet altitude. May also 
to 130 millimeters in diameter. Can also be used to propel specially designed projectiles 


04-03-004B: “Super” 
stabilized): 
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: Into a clean beaker or suitable container, containing a motorized stirrer with plastic stir blade, place 300 milliliters of hexane, followed 
| by 312 grams of titanium hydride, followed by 187.5 grams of ammonium azide, and then followed by 4 grams of diatomaceous 

| earth, and then gently blend this solvent mixture on low for about 30 minutes to form a uniform mixture. After blending for about 30 

| minutes, what you do then depends on what type of grain size your want. In typical operation, long cyndrical grains are preferred for 


use in anti-aircraft guns. To prepare these cyndrical grains, you should first continue to gently blend the mixture at room temperature 


until the bulk of the hexane has evaporated, and a pasty mass remains. When a pasty mass has been formed, place the paste into a 


_ typical extruding machine using 1 to 2.5 millimeter holes, and then extrude the paste through these holes under high pressure to form 
_ “spaghetti” like strands of propellant grain ranging up to 12 inches long. Afterwards, evenly cut these strands into lengths of 10 to 20 
_ millimeters in length, and then cure these cyndrical grains at room temperature until they are thoroughly dry. You can also form grains 
_ of various sizes by continuing to blend the mixture until the bulk of the hexane has evaporated leaving behind a pasty material. Now, 
| remember as in previous preparations, the more solvent that evaporates, the smaller the granules will be when blending on high speed. 
| The least amount of solvent that evaporates, after the original formation of the paste or “dough”, the larger the granules will be when 
blending on low speed. Moderate sized granules can be formed by continuing to blend the mixture, after the original formation of the 
dough, on low speed until the mixture is near dryness. The various grain sizes can be separated using sieves of desired mesh. Note: do 
| not use this propellant mixture, regardless of grain shape or size, in standard gun casings using typical weapons, 
_ gun chambers may result. Specially 


as exploding 
designed guns utilizing extra thick walled gun chambers and gun barrels should be used. 


_ Burn rate: Rapid. 
_ Chamber pressure: Same as 04-03-004A 
_ Average muzzle velocity: Same as 04-03-004A. 


| Water resistance: Moderate. 

Stability: Can be stored for many years. 

| Flammability (1 to 10): 10 

| Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

: Percentage: 61.9% titanium hydride, 37.2% ammonium azide, 0.79% diatomaceous earth, 0.11% impurities 


Classification: Deflagrating explosive (classified as explosive). 
_ Use: Can be used in typical fashion as in 04-03-004A. 


04-03-005A: Potassium perchlorate high performance gun propellant: 


_ Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing a plastic stir blade, place 380 

| grams of potassium perchlorate, followed by 47.5 grams of finely powdered aluminum, followed by 72.5 grams of Armstrong 

| epoxy resin E-301-14, and then thoroughly blend the mixture for about 10 to 15 minutes to form a uniform fluidized pasty mass. After 
| the mixing process, the mixture is ready for pressing. To do so, it needs to be placed into a beaker of suitable container and gently 

| heated to 180 Celsius. When the mixtures temperature reaches 180 Celsius, the hot mixture needs to be immediately placed into an 
extruding machine fitted with die cast holes ranging from 1.5 to 5 millimeters in diameter, depending on desired grain size, and 

| extruded under a hydraulic pressure of 15,000 psi to form rods, or “spaghetti-like” strands ranging from 200 to 300 millimeters in 

| length. Thereafter, the spaghetti strands should then immediately be cut into even pieces of 1.5 to 5 millimeter lengths, depending on 


desired grain size. Afterwards, the grains should be cured on shallow pan for a day or so. Thereafter, the grains are ready for loading 
into any desirable shell casing utilizing the normal techniques. 


_ Burn rate: Rapid. 
_ Chamber pressure: 21.000 psi (estimated). 


i 
i 
3 
i 
a 


| Muzzle Velocity: 1550 feet per second. 


Water resistance: Very good. 
Stability: Can be stored for many years. 


| Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 76% potassium perchlorate, 14.5% epoxy resin, 9.5% aluminum 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used as general propellant for field guns, cannons, and ship guns. Can also be used as a solid rocket propellant. 


04-03-006A: Nitro coated high performance gun propellant containing picric acid: 

Into a suitable beaker or similar container, place 115 milliliters of 70% nitric acid, followed by 4 liters of refined petroleum liquid, and 
then allow the acid mixture to stand at room temperature for about 40 minutes Thereafter, add in 115 milliliters of concentrated 
sulfuric acid, and the blend them mixture for about 2 hours. Thereafter, drown the entire mixture into 4 liters of ice water, and then 
decant-off the upper organic liquids and place this layer into a clean separate container. Now, Into a suitable mixing bowl or blender, 
equipped with a motorized stirrer, place 350 milliliters of ether, followed by 200 grams of barium nitrate, followed by 33 grams of 
wheat flour, followed by 33 grams of potassium ferrocyanide, followed by 160 grams of picric acid, followed by 33 grams of 
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potassium chlorate, followed by 40 grams liquid ammonia, followed by 5 grams of lamp black, and then blend the mixture on 
moderate speed until the bulk of the ether evaporates. Thereafter, submerse the propellant grains into the decanted-off organic layer 
and then gently blend the mixture for about 10 minutes. Thereafter, filter-off the propellant grains, and then allow them to thorough 
air-dry. Thereafter, the various grain sizes can be separated using various sized sieves. Thereafter, the grains are ready for loading a 
any desirable shell casing utilizing the normal techniques. —_* ia 
Burn rate: Rapid. 
Chamber pressure: 27,000 psi (estimated). 
Muzzle Velocity: 1800 feet per second. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
ns ability: Can be detonated but only under severe conditions. 

ercentage: 43.1% barium nitrate, 34.4% picric acid, 7.1% i i LY 9 i 
iia lie a 0 ld canes Pp % potassium ferrocyanide, 7.1% wheat flour, 7.1% potassium chlorate, 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used as general propellant for field guns, cannons, and ship guns. 


04-03-007A: High performance sodium azide containing specialty gun propellant: 

Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer, place 250 milliliters of hexane, followed by 334 grams of 
sodium azide, followed by 91 grams of red iron-III-oxide, and then followed by 75 grams of black copper oxide. Thereafter, blend 
the maixture on moderate speed until about half the solvent has evaporated. When a pasty mass has been formed, place the paste into a 
typical extruding machine using 1 to 5 millimeter holes, and then extrude the paste through these holes under high pressure to form 
“spaghetti” like strands of propellant grain ranging up to 12 inches long. Afterwards, evenly cut these strands into lengths of 10 to 20 
millimeters in length, and then cure these cyndrical grains at room temperature until they are thoroughly dry. Note: special machines 
are utilized in commercial process to form an automated and continues process. Now, you can also form grains of various sizes by 
continuing to blend the mixture until the bulk of the hexane has evaporated leaving behind a pasty material. Now, remember as in 
previous preparations, the more solvent that evaporates, the smaller the granules will be when blending on high speed. The least 
amount of solvent that evaporates, after the original formation of the paste or “dough”, the larger the granules will be when blending 
on low speed. Moderate sized granules can be formed by continuing to blend the mixture, after the original formation of the dough, on 


low speed until the mixture is near dryness. The various grain sizes can be separated using sieves of desired mesh 
Burn rate: Rapid. 


Chamber pressure: 20,000 psi (estimated). 

Muzzle Velocity: 1650 feet per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Possible, but unlikely. 

Percentage: 66.8% sodium azide, 18.2% iron oxide, 15% copper oxide 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in many types of weapons. 
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04-03-008A: High performance nitrocellulose gun propellant (triple based): 
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{nto a suitable mixing bowl, blender, ect., equipped with motorized stirrer, place 273 grams of nitroguanidine, and then followed by 
| 200 grams of nitrocellulose. Thereafter, blend the mixture on moderate speed for about 10 minutes. Thereafter, add in 90 grams of 

|_ nitroglycerine, followed by 20 milliliters of acetone, and then continue to blend the mixture on moderate speed for about 10 minutes. 
| Now, place the mixture into any suitable mixing bowl (Sigma style blade mixer), and then add in 274 grams of nitroguanidine, 

| followed by 3 grams of finely divided cryolite, followed by 45 grams of dibutyl plithalate, followed by a solvent mixture prepared by 
_ adding and dissolving 15 grams of 2-nitrodiphenylamine into 650 milliliters of ethyl alcohol with 350 milliliters of acetone. 


Thereafter, blend the mixture for 2 hours on moderate speed at 40 Celsius. Thereafter the colloid mixture is ready for pressing. To do 


_ 50, the mixture simply needs to be transferred to any desired press, blocked, screened, relocked, and then extruded through dies of any 
_ desired diameter or dimensions, and then cut to the desired length in the usual manner. The grains should then be cured in an oven or 
_ similar device at moderate temperature until dry and hard. The grains can be coated with a very thin layer of graphite if desired. 


Burn rate: Rapid. 
Chamber pressure: 19,000 psi (estimated). 


| Muzzle Velocity: 1050 feet per second. 

__ Water resistance: Very good. 

_ Stability: Can be stored for many years. 

| Flammability (1 to 10): 9 

__ Ease of ignition (1 to 10): 9 

_ Tendency to cake: None. 

__ Explosive ability: Possible, but unlikely. 

| Percentage: 60.77% nitroguanidine, 22.22% nitrocellulose, 10% nitroglycerine, 5 % dibutyl phthalate, 1.66% 2- 
_ nitrodiphenylamine, 0.33% cryolite, 0.02% impurities 

__ Classification: Deflagrating explosive (classified as propellant). 
_ Use: Can be used in howitzers, and for other similar guns. 


04-03-008B: High performance nitrocellulose gun propellant (triple based): 
Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer, place 200 grams of nitrocellulose, and then add in 2000 


_ milliliters of water and then heat the mixture to 40 Celsius with stirring. Once the nitrocellulose has formed a uniform slurry, add in 

: 190 grams of nitroglycerine, followed by 45 grams of dibutylphthalate, and then blend the mixture on moderate speed for about 10 
_ minutes. Thereafter, add in a solution by adding 15 grams of nitrodiphenylamine, and then continue to blend the mixture for about 10 
: minutes. Now, heat the mixture to 50 Celsius, and then bubble air through the mixture to drive-off the bulk of the water. Thereafter, 

__ add in 600 milliliters of ethyl alcohol, and then followed by 300 milliliters of acetone. Thereafter, add in 547 grams of 

| nitroguanidine, and then continue to blend the mixture at 40 Celsius for about 3 hours. Thereafter the colloid mixture is ready for 

| pressing. To do so, the mixture simply needs to be transferred to any desired press, blocked, screened, relocked, and then extruded 

|_ through dies of any desired diameter or dimensions, and then cut to the desired length in the usual manner. The grains should then be 
| cured in an oven or similar device at moderate temperature until dry and hard. The grains can be coated with a very thin layer of 

| graphite if desired. : 

| Burn rate: Rapid. 

| Chamber pressure: 27,000 psi (estimated). 


Muzzle Velocity: 1900 feet per second. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 


| Explosive ability: Possible, but unlikely. 

| Percentage: 54.86% nitroguanidine, 20.06% nitrocellulose, 19.05% nitroglycerine, 4.51% dibutylphthalate, 1.5% 
| nitrogiphenylamine, 0.02% mixed balance 

| Classification: Deflagrating explosive (classified as propellant). 

| Use: Can be used in howitzers, and for other similar guns. 


04-03-009A: High performance ammonium perchlorate gun propellant: 

Into a suitable mixing bowl. blender, ect., equipped with motorized stirrer, place 200 grams of nitrocellulose, and then add in 450 
milliliters of linseed oil. Thereafter, blend the mixture for about 15 minutes to form a paste. Thereafter, add in 25 grams of flours of 
sulfur, followed by 300 grams of ammonium perchlorate, and then blend the mixture on moderate speed for about 10 minutes. 
Thereafter, add in 115 grams of wheat flour, and then continue to blend the mixture for about 45 minutes. Thereafter the mixture is 
ready for pressing. To do so, the mixture simply needs to be transferred to any die press, and then extruded through dies of any desired 
diameter or dimensions to form spaghetti like strands, and then cut the strands into any desired length in the usual manner. The grains 
should then be cured in an oven or similar device at moderate temperature until dry and hard. The grains can be coated with a very 


| thin layer of graphite if desired. 
| Burn rate: Rapid. 
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Chamber pressure: 23,000 psi (estimated). some eo iae 


Muzzle Velocity: 1880 feet per second. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Ss ability: Possible, but unlikely. 
ercentage: 46.87% ammonium pe: % hii 
Cela ion DeAeae Gal 2 seria nee a aie 17.96% wheat flour, 3.9% flours of sulfur, 0.02% impurities 
Use: Can be used in multiple firearms. , 


een High performance perchlorate based gun propellant: 
A : : : : 
eae os fi : oe eee vig Aa is ae stirrer, place 200 grams of nitrocellulose, and then add in 450 
: ; mixture tor about 15 minutes to form a paste. Thereafter, add i 
ble ain 2 75 grams of potassium perchlorate, and then blend the mixture on moderate speed ae eect wa 
: site ee of wheat flour, followed by 15 grams of sodium azide, and then continue to blend the mixture for about 
ae aera e a is ready for pressing. To do so, the mixture simply needs to be transferred to any die press, and : 
oe eee | Bend See diameter or dimensions to form spaghetti like strands, and then cut the eee no any 
g nner. ‘The grains should then be cured in an ove imi ice 

ict tear ob ehniaier tani henna cur an oven or similar device at moderate temperature until dry and 
hens Ty ayer of graphite if desired. 
Chamber pressure: 20,000 psi (estimated). 
Muzzle Velocity: 1950 feet per second. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Possible, but unlikely. 
Percentage: 51.36% potassium erchlo te, 2 % Hii 
ria ie P rate, 27.39% nitrocellulose, 13.01% wheat flour, 6.16% sulfur, 2.05% sodium azide, 0.03% 
Classification: Deflagrating explosi i 

ig ig explosive (classified as propellant). 
Use: Can be used in multiple firearms. epee: 


atin High performance chlorate based gun propellant: 

ita xing i i i i 

pee Boted penis eats ect., equipped with motorized stirrer. place 100 milliliters of vegetable oil, followed by 300 

eae ee ea owe - 600 grams of, potassium chlorate. Thereafter, heat the mixture to about 60 Celsius, and then 

Pera peat cert a ra ee for about 60 minutes. Thereafter the mixture is ready for pressing. To do so, the mixture simpl 

Hole geen y die press, and then extruded through dies of any desired diameter or dimensions to form spaghetti lik : 
; cut the strands into any desired length in the usual manner. The grains should then be cured in an Sven similar : 


device at moderate temperature until dh ai i 
aed dry and hard. The grains can be coated with a very thin layer of graphite if desired. 


Chamber pressure: 19,000 psi (estimated). 

Muzzle Velocity: 950 feet per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Possible, but unlikely. 

Percentage: 66.66% potassium chlorate, 33.33% starch, 0.01% mixed balan 
Classification: Deflagrating explosive (classified as propellant) - 
Use: Can be used in multiple firearms, but should be limited to canigus: 


peer es High performance nitroguanidine gun propellant: 

a suitable i i : : g 

Scie: eo or horizontal ball mill, place 273 grams of nitroguanidine, followed by 200 grams of nitrocellulose. 

SSO REMI ar choir 46 hace of nitroglycerine. Immediate thereafter, add in 50 milliliters of acetone and then rotate the mixture at 

equipped lasuiods praia ae aati aes Thereafter, place this mixture into any suitable mixing drum, container. ect ee 
, and then a 2 : S53 g : ect, 

Wed in 274 grams of nitroguanidine, followed by 30 grams of cryolite, followed by 45 


len followed by 350 milliliters of acetone, an 
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15 grams of 2-nitrodiphenylamine. Thereafter, add in 650 milliliters of ethyl alcohol, and 
d then blend the entire mixture on moderate speed until the some of the solvent 
Thereafter, the mixture is ready to extrude. To do so, the dough-like material needs to 
high pressure to form spaghetti-like strands of 3 to 5 millimeters in diameter 
ds should be cut into 4 to 5 millimeters in length, and then resulting grains 
The grains can be coated with a very thin layer of graphite if 


yams of dibutylphthalate, followed by 


,aporates, and a dough-like material remains. 
2 extruded through any desired die cast machine under 
y 150 to 300 millimeters in length. Thereafter, the stran 
could be cured in an oven at moderate temperature in the usual manner. 
sired. 

surn rate: Rapid. 

thamber pressure: 20,000 psi (estimated). 

jJuzzle Velocity: 1700 feet per second. 

Water resistance: Very good. 

\tability: Can be stored for many years. 

lammiability (1 to 10): 9 

fase of ignition (1 to 10): 9 

fendency to cake: None. 
ixplosive ability: Stable. 
percentage: 59% nitroguanidine, 21.57% nitrocellulose, 9.7% nitroglycerine, 4.85% dibutyiphthalate, 3.23% cryolite, 1.61% 2- 
\itrodiphenylamine, 0.04% mixed balance 

(Classification: Deflagrating explosive (classified as propellant). 

Jse: Can be used in ammunition of multiple purposes. 


'4-03-010B: High performance nitroguanidine gun propellant: 
isto a suitable mixing bowl, equipped with motorized stirrer, place 200 grams of nitrocellulose, and then followed by 2500 milliliters 


f water. Thereafter, blend the mixture at 30 Celsius for about 10 minutes to evenly disperse the nitrocellulose. Thereafter, add in 190 


gram of nitroglycerine, followed by 45 grams of dibutylphthalate, and then continue to blend the mixture for about 10 minutes. 
Thereafter, add in 15 grams of 2-nitrodiphenylamine, and then once again, continue to blend the mixture for about 10 minuets at 30 
Celsius. Now, place the mixture into a centrifuge machine, and centrifuged the mixture under high RPM to form the solids to the 
sottom. Thereafter, pour-off or decant-off the upper water portion as best as possible without pouring-off any solids, and then place 
‘the remaining wet solids onto a shallow pan or tray, and allow it to dry for a partial amount of time as to dry the solid content to the 
point where water no longer runs-off there from. Now, place these semi-dry solids into a clean mixing drum, equipped with motorized 
stirrer, and then add in 547 grams of nitroguanidine, followed by 250 milliliters of 95% ethyl alcohol and 350 milliliters of acetone. 
Thereafter, blend the mixture for about 45 minutes at 41 Celsius. Thereafter, the mixture is ready for extrusion. To do so, the dough- 
like material needs to be extruded through any desired die cast machine under high pressure to form spaghetti-like strand of 3 to 5 
nillimeters in diameter by 150 to 300 millimeters in length. Thereafter, the strands should be cut into 4 to 5 millimeters in length, and 
ihe resulting grains should be cured in an oven at moderate temperature in the usual manner. The grains can be coated with a very thin 
layer of graphite if desired. 

Burn rate: Rapid. 

Chamber pressure: 28,000 psi (estimated). 

Muzzle Velocity: 1950 feet per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 54.86% nitroguanidine, 20% nitrocellulose, 19% nitroglycerine, 4.4 
9.24% mixed residual balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in ammunition of multiple purposes. 


% dibutylphthalate, 1.5% 2-nitrodiphenylamine, 


04-03-011A: High performance barium nitrate gun propellant for small arms weapons: 
Into a suitable ball mill, or vertical mixer, place 255 grams of barium nitrate, followed by 47.5 grams of powdered soft wood 


charcoal, followed by 37.5 grams of sulfur powder. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour at room 
temperature. Thereafter, place this tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and the add in 85 
grams of anhydrous lead nitrate, followed by 75 grams of nitrocellulose, and then followed by 75 milliliters of acetone and 75 
milliliters of 95% ethyl alcohol. Thereafter, blend the mixture at 40 to 50 Celsius for about 2 hours. Note: the mixing drum should be 
closed to prevent evaporation of the solvent. After the mixing period, the mixture is ready for extrusion. To do so, the material needs 
to be extruded through any desired die cast machine under high pressure to form spaghetti-like strand of 3 to 5 millimeters in diameter 
by 150 to 300 millimeters in length. Thereafter, the strands should be cut into 1 to 2 millimeters in length, and the resulting grains 
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should be cured in an oven at moderate temperature in the usual manner. The grains can be coated with a very thin layer of graphite if 
desired. 


Burn rate: Rapid. 

Chamber pressure: 18,000 psi (estimated). 

Muzzle Velocity: 1200 feet per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 51% barium nitrate, 17% lead nitrate, 15% nitrocellulose, 9.5% soft wood charcoal, 7.5% sulfur 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in sporting ammunition, or other various operations. 


04-03-011B: High performance barium nitrate gun propellant for small arms weapons: 

Into a suitable ball mill, or vertical mixer, place 260 grams of barium nitrate, followed by 55 grams of finely divided graphite, 
followed by 37 grams of sodium hypophosphite. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour at room 
temperature. Thereafter, place this tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and the add in 80 
grams of potassium nitrate, followed by 90 grams of nitrocellulose, and then followed by 75 milliliters of acetone and 75 milliliters 
of 95% ethyl alcohol. Thereafter, blend the mixture at room temperature for about 1 hour. Note: the mixing drum should be closed to 
prevent evaporation of the solvent. After the mixing period, the mixture is ready for extrusion. To do so, the material needs to be 
extruded through any desired die cast machine under high pressure to form spaghetti-like strand of 3 to 5 millimeters in diameter by 
150 to 300 millimeters in length. Thereafter, the strands should be cut into 1 to 2 millimeters in length, and the resulting grains should 


be cured in an oven at moderate temperature in the usual manner. The grains can be coated with a very thin layer of graphite if 
desired. 


Burn rate: Rapid. 

Chamber pressure: 18,000 psi (estimated). 

Muzzle Velocity: 1250 feet per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 49.8% barium nitrate, 17.24% nitrocellulose, 15.32% potassium nitrate, 10.53% graphite, 7.08% sodium 
hypophosphite, 0.03% mixed balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in sporting ammunition, or other various operations. 


04-03-012A: Specialty high performance ammonium picrate gun propellant: 

Into a suitable ball mill, or vertical mixer, place 235 grams of ammonium picrate, followed by 115 grams of potassium dichromate, 
and then followed by 150 grams of barium nitrate. Thereafter. tumble or rotate the mixture at 75 RPM for about 2 hours at room 
temperature. Thereafter, place this tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 90 
milliliters of 95% ethyl] alcohol. Thereafter, blend the mixture at room temperature for about 1 hour. After the mixing period, the 
mixture is ready for extrusion. To do so, the material needs to be extruded through any desired die cast machine under high pressure to 
form spaghetti-like strands in the usual manner. Thereafter, the strands should be cut into 1 to 2 millimeters in length, and the resulting 
grains should be cured in an oven at moderate temperature in the usual manner. The mixture can be granulated using any desire means 
if desired. Note: do not coat the grains with graphite. 

Burn rate: Rapid. 

Chamber pressure: 34,000 psi (estimated). 

Muzzle Velocity: 1950 feet per second. 

Waiter resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Capable of detonating. 
Percentage: 47% ammonium picrate, 30% barium nitrate, 23% potassium dichromate 

Classification: Deflagrating explosive (classified as explosive). 
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| Use: Can be used in Naval guns, or other high caliber guns. Should not be used in small arms weapons. 


S : Hi e¢ ammonium picrate gun propellant: 
| oh : ie mixer, filled with 500 grams of Teflon coated steel shot, place 125 grams of ammonium picrate, 
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i i le or rotate the mixture at 175 RPM for about 2 hours at room 
: llowed by 260 grams of potassium nitrate. Thereafter, tumb 
eee Ane ter add in 50 grams of flours of sulfur, followed by 15 grams of soft wood charcoal, and then followed by 50 


| Muzzle Velocity: 1400 feet per second. 


| Tendency to cake: None. 


| Classification: Deflagrating explosive (classified as propellant). 
| Use: Can be used in small arms, but more specifically in shotguns. 


~ : Hi fe ce barium nitrate gun propellant: 
ne F ents bog oatipred with motorized stirrer, place 60 grams of nitro-naphthalene, followed by 400 grams of 


| pyroxyline, followed by 400 grams of barium nitrate, and the followed by 50 haute aie iabaoate wea aailae ene , 
-millili £95 it 5 millili f warm water, and then blend the mixture on 

_ milliliters of 95% ethyl alcohol, followed by 75 milliliters 1 water, ‘ iets Seana ee 

| i ix ble press machine, and then press out the wa 

fe uniform mass. Thereafter, place the mixture into a suita : 

| an Tecate: the mixture is ready for use. To use, the mixture simply needs to be extruded using any die cast machine, or 

se dinee in any desired method to form various grain sizes that can be separated using the usual methods. 

| Burn rate: Rapid. Os 

| Chamber pressure: 19,000 psi (estimated). 


| 


orams of cornstarch. Thereafter, continue to tumble the mixture for about 1 hour. Thereafter, place this tumbled mixture into a clean 


o 


= ‘ 


_ die cast machine under high pressure to form spaghetti-like strands in the usual manner. Thereafter, the strands ea be - sa : a 
7 millimeters in length. and then resulting grains should be cured in an oven at moderate temperature in the usual manner. 

a ngs : ee . 

| can be granulated using any desired means if desired. 

| Burn rate: Rapid. 


Chamber pressure: 21,000 psi (estimated). 


Water resistance: Very good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 


Explosive ability: Capable of detonating. 
punie ae, potassium nitrate, 25% ammonium picrate, 10% sulfur, 1 0% corn starch, 3% soft wood charcoal 


Muzzle Velocity: 1050 feet per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on chamber combustion). 

Ease of ignition (1 to 10): 9 | 

Tendency to cake: None. 
i ility: Stable. ; 

sean a % barium nitrate, 43.95% pyroxyline, 6.59% nitro-naphthalene, 5.49% potassium nitrate, 0.02% mixed balance 

Classification: Deflagrating explosive (classified as propellant). | 

Use: Can be used in small arms. 


i i i induced): 
~03- 7 h performance barium nitrate gun propellant (sulfur in 
ae ; ad ae equipped with motorized stirrer, place 100 grams of nitro-naphthalene, pace me phe ave ie a 
i i itrate, followed by 500 grams of potassium nitrate, an 
pyroxyline, followed by 1200 grams of bapiiin ne : ace ad papa an ia rage 
in 5 illili hyl alcohol, followed by 200 milliliters of ¢ i 
of sulfur. Thereafter, add in 500 milliliters of 95% etl se Hepa antes 
i . Thereafter, place the mixture into a suitable p - and 
on moderate speed for about 90 minutes to form a uniform mass : peas Gagne ee eae 
ther liquids. Thereafter, the mixture is ready for use. To use, the mix p g 
ea ae Santied in any desired method to form various grain sizes that can be separated using the usual methods. 


Burn rate: Moderate. 

Chamber pressure: N/A 

Muzzle Velocity: N/A 

Water resistance: Very good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 (based on chamber combustion). 
Ease of ignition (1 to 10): 9 

Tendency to cake: None. 
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Explosive ability: Stable. 


Percentage: 61.22% pyroxyli Y i i i i 

see one 0 pyroxyline, 24.48% barium nitrate, 10.2% potassium nitrate, 2.04% nitro-naphthalene, 2.04% sulfur, 0.02% 
Classification: Deflagrating explosive (classified as propellant). 

Use: Can be used in small arms, more s 
blasting agent for soft rock. 


eens re aH ep “smokeless powder” ammonium picrate gun propellant: 
Sere o . Peston - sled a tea ed aagei 125 milliliters of hot water. Thereafter, into a 
; : lilite > an and dissolve grams of potassium dichromate. Now, 

ae ee ae ae the potassium dichromate solution, and then allow the combined solutions is oe 
mee Ree Ae . eee of ammonium picrate, and then blend the mixture on moderate speed for about 30 
See en eon sai milliliters of acetone, and then continue to blend the mixture for about 30 minutes. Thereafter, filter- 
See ee ee pie poe se or air-dry it. Note: the acetone can be recycled if desired using any desired method. Once 
fia - it can be pu verized manually, and then resulting grain sizes separated using sieves in the usual manner, 

: mass can be moistened with alcohol, and then extruded using any die cast machine, or granulated in any desired 


method to form various grain siz i 
g es that can be separated using the 
Burn rate: Rapid. i aac 


Chamber pressure: 38,000 psi (estimated). 

Muzzle Velocity: 2000+ feet per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 68% ammonium icrate, 25% po i i Y i 
Classification: Deflagrating ena ( eee ina eee 
Use: Can be used as a gun propellant for high performance firearms. 
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pecifically for use in riffles. Note: the addition of the sulfur permits the mixture to be used as a 


5. General non-propellant 
pyrotechnic compositions 


Section 1: Bullet Tracer compositions 


Chemicals used in this section (binders are not included) 


| 1. Potassium nitrate (see Black Powder) 


2. Sulfur (see Black Powder) 


3. Charcoal (see Black Powder) 


| 


4, Sugar Carbon (see Modified Black Powder) 


5. Barium Chromate (see Modified Black Powder) 


6. Potassium Perchlorate (see Modified Black Powder) 


7. Potassium Dichromate (see Modified Black Powder) 


1 


8. Ammonium Bisulfide (see Modified Black Powder) 


| 9, Potassium chlorate (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


| | 11. Nitrocellulose (see Modified Black Powder) 
_ | 13. Diphenylamine (see Modified Black Powder) 


| 


14. Titanium Dioxide (see Modified Black Powder) 


15. Manganese Dioxide (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


18..Calcium Carbonate (see Modified Black Powder) 


| | 17. Ammonium Nitrate (see Modified Black Powder) 
19, Sodium Nitrate (see Modified Black Powder) 
21. Lead Nitrate (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 
25. Magnesium Sulfide (see Ammonium Perchlorate 


20. Urea (see Modified Black Powder) 


22. Nitro Starch (see Modified Black Powder) 

24. Aluminum powder (see Ammonium Perchlorate 
Rocket Propellants) 

26. Copper Chromite (see Ammonium Perchlorate Rocket 


Rocket Propellants) Propellants) 
27. Nitroguanidine (see Ammonium Perchlorate Rocket 28. Ammonium Sulfate (see Ammonium Perchlorate 
Propellants) Rocket Propellants) 


29, Nitroglycerine (see Ammonium Perchlorate Rocket 
Propellants) 
31. Iron-[-oxide (see Ammonium Perchlorate Rocket 


30. Magnesium Oxide (see Ammonium Perchlorate Rocket 
Propellants) 
32. Zirconium Hydride (see Ammonium Perchlorate 


35. Ammonium Dichromate (see Ammonium Perchlorate 
Rocket Propellants) 

37. Magnesium powder (see Ammonium Perchlorate 
Rocket Propellants) 


Propellants) Rocket Propellants) 
33. Teflon (see Ammonium Perchlorate Rocket 34. Zine Oxide (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 


36. Lithium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants 

38. Lithium Aluminum Hydride (see Ammonium 
Perchlorate Rocket Propellants) 


39, Iron-I]-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 


| 


41. Copper Sulfide (see Ammonium Perchlorate Rocket 
Propellants) 


Propellants) 


43. Titanium Hydride (see Ammonium Perchlorate Rocket 


1 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 


40. PVC (see Ammonium Perchlorate Rocket Propellants) 


Propeliants) -| 
44, Silicon Nitride (see Ammonium Perchlorate Rocket 


Propeliants) 


| 45. ADN (see ADN Rocket Propeliants) 


46. Urea Nitrate (see ADN Rocket Propellants) 


47, Silicon Powder (see ADN Rocket Propellants) 
49. Boron powder (see ADN Rocket Propellants) 
51. KDN (see ADN Rocket Propellants) 


53. 


TNT (see Ammonium Nitrate Rocket Propellants) 


Propellants) 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


50. Sodium hypophosphite (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Propellants) 


52. Nickel Chloride (see Ammonium Nitrate Rocket 
Propellants) 

54, Acrylamide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


| 57. Metallic Lithium (see Miscellaneous Rocket H.P. 
Rocket Propeliants) 


58. Beryllium Hydride (see Miscellaneous Rocket HP. 
Rocket Propellants) 
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59. Red Phosphorus (see Miscellaneous Rocket HP. 
Rocket Propellants) 


‘| 60. Sodium Borohydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


61. Sodium chlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


| 


62. Lead Dioxide (see Miscellaneous Rocket ELP. Rocket 


63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


Propellants) 
| 64. Barium Nitrate (see Miscellaneous Rocket HP. Rocket 
t Propellants) 


65. Cyanuric Acid (see Miscellaneous Rocket ELP. Rocket 
Propellants) 


— 


66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 


67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 


Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 


70. Calcium Hydride (see Ammonium Nitrate Gun 
Propellants) 


71. Potassium Tartrate (see Ammonium Nitrate Gun 
Propellants) 


72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) 


73. Sodium Azide (see Ammonium Nitrate Gun 
Propellants) 


74. Sodium Chloride (see Ammonium Nitrate Gun 
Propellants) 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) | 


77. Triethylene Glycol (see Nitrocellulose Gun Propellants 


) 


78. Sugar (sucrose) (see Miscellaneous Gun Propellants) | 


79. Sodium Propionate (see Miscellaneous Gun 
Propellants) 


81. Copper-I-oxide (see Miscellaneous Gun Propellants) 


80. Picric Acid (see Miscellaneous Gun Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 
Propellants) 


83. Barium Peroxide 


Ba C 


84. Magnesium Carbonate 
a 
0 = ‘ 
Mg 
‘sy a 


Forms a grayish-white to white powder. The powder is 
insoluble in water, but is capable of forming an octahydrate. 
The salt slowly decomposes in moist air, or in contact with 


water. Barium peroxide decomposes rapidly in the presence of 


acid. 


+ 


~ | Forms a white odorless solid, granules, or powder. The 
commercial grade contains a carbonate hydroxide. The solid 
breaks down rapidly in the presence of acids. The carbonate is 
insoluble in water and all organic solvents. 


85. Strontium Peroxide 


— 


T 86. Strontium Nitrate 
QO ri) a) ae) 
SS Pe Tks a Ts a 
: : 


| | 


Q 


Strontium peroxide forms a white odorless powder. The 
powder is insoluble in water, but slowly reacts with it forming 
oxygen. The salt decomposes in the presence of acids. The 

solid should be stored in airtight bottles away from moist air. 


e) 
Forms white granules or powder. The powder has a melting 
point of 570 Celsius. The nitrate is soluble in water, and 
slowly forms a tetrahdyrate there with. 


ore 


87. Cupric chloride 


Cl 
‘ 


: 
Cu—Cl 


Forms a yellowish to yellowish-brown crystalline solid, which 
readily forms hydrates with water. The salt slowly 
decomposes when heated above 300 Celsius, but melts at 498 
Celsius. The solid is readily soluble in water, alcohol. and 


170 


rare: See 
| 88. Hexachlorobenzene 


Cl | 


Cl 


Forms colorless crystalline needles with a melting point of 231 
Celsius. The crystals are sublimable and may be volatile with 
steam. The crystals are insoluble in water and alcohol, but 
soluble in common solvents. 


acetone. Can be prepared by reacting dry chlorine with copper 
scrap, or via electrochemical methods. 


89. Strontium oxalate 


90. Mercury-I-Chloride 


0 
Om TS, 


Forms a monohydrate, which forms colorless to white 
crystals, granules, or powder. The crystals are insoluble in 
water and the usual solvents, but are capable of dissolving in 
glacial acetic acid. 


91. Zinc Oxalate 


1 


Hga——Cl 


Forms a white heavy powder, which slowly decomposes in air. 
The salt cannot be melted, as the crystals sublime when heated 
to 400 Celsius. Mercury chloride is insoluble in water and 
most organic solvents. A strong reducing agent. Keep bottles 
well closed and avoid skin contact. 
92. Zinc Chloride 


Cl 


in Cl 


Forms a dihydrate. Slightly soluble in water and the usual 
solvents. Soluble in acids. 


93. Uranium 


UJ U 


‘| Forms colorless to white crystals, granules, or powder. The 
crystals are extremely hygroscopic and can absorb moisture 
from the air until a self-solution is produced. Readily soluble 
in alcohol and the usual solvents. Zinc chloride has a melting 
point of 290 Celsius. The crystals are also freely soluble in 
acetone. Can be made by reacting zinc metal with 
hydrochloric acid, or by neutralizing zinc hydroxide, oxide, or 
carbonate with hydrochloric acid. 
94, Zirconium nitrate 


= a ie 


| | 


0 


| Uranium forms a silvery-white to grayish to dark gray 
radioactive metal. Uranium is stable at room temperature, but 
rapidly tarnishes forming an oxide layer. Powdered Uranium 
is spontaneously combustible. Users should use caution. 

95. Yttrium Nitrate 


N===0 
f 
a) 
a) \ Earaeran 
\, _ N===O 
if if 
QO QO 


Forms a pentahydrate, which forms white to colorless crystals, 
granules, or powder. The crystals are very soluble in water and 
alcohol. 


96. Yttrium Oxide 


Lom a hexahydrate, which forms deliquescent colorless 
crystals, or white granules, or powder. The powder is 
somewhat unstable and begin to breaks down at room 


Yttrium oxide is a white powder or lumps. The powder is 
stable at ordinary temperatures. The powder has a strong 
tendency for ammonia, and will displace ammonia from 
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eS auad upon standing in moist air. Decomposes when 
eated, 


97. Zirconium Oxide 


ammonium salts. Can be prepared by roasting yttrium salts. 


98. Cerium Oxide 


ff 6) 
F orms a white powder or granular masses. Zirconium oxide is 
insoluble in water and the usual solvents, but soluble in acids. 


| 99. Hexachloroethane 


ee a) Ce a) 
Ceric oxide forms a heavy white powder, which is often 
colored yellow due to impurities. The oxide is insoluble in 
water and the usual solvents. Some forms of the oxide are 


resistant to acids. 
100. Antimony trisulfide 


Cl 
\ \ tl 
c 
a Sb Sb 
aa . oH “sg 
Cl 


Forms colorless to white crystals, granules, or powder that 
have a distinct camphor like odor. The crystals are insoluble 
in water, but soluble in most common solvents. 


Forms a grayish powder or grayish-black crystalline powder 
The powder has a melting point of 550 Celsius. Antimony 
trisulfide is insoluble in water and all solvents, and reacts with 
acids forming hydrogen sulfide. Antimony trisulfide is stable. 
but may ignite upon strong friction or percussion. 


101. Anthracene 


i 
Anthracene forms monoclinic plates, which are colorless 
when pure, but usually colored yellow with green 


fluorescence. Anthracene is insoluble in all known solvents. 
Often a constituent of smoke produced by burning wood. 
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Bullet Tracer compositions 
- Bullet Tracer Compositions in this section - 


1. 05-01-001A: Infrared Tracer composition for shells: 
32.87% strontium peroxide, 32.87% barium peroxide, 10.95% 
magnesium carbonate, 10.95% calcium resinate, 10.95% 
barium nitrate, 1.36% silicon powder, 0.05% impurities 


2. 05-01-002A: “Invisible” tracer composition visible only by 
shooters wearing or using night vision goggles, infrared 
viewers, or thermal imaging devices: 37.5% strontium 
peroxide, 37.5% barium peroxide, 15% magnesium carbonate, 
10% calcium resinate 


3. 05-01-003A: High performance tracer composition 1: 
46.4% strontium nitrate, 42.5% magnesium, 5% magnesium 
carbonate, 4% Kynar binder, 2% PVC, 0.10% moisture 

§, 05-01-005A: High performance pinkish-red tracer 
composition with reduced base drag: 45% magnesium, 23% 
Teflon binder, 17% strontium nitrate, 15% Viton A binder 


4, 05-01-004A: High performance white tracer composition 
with reduced base drag: 54% magnesium, 30% Teflon binder, 
16% Viton A binder 

6. 05-01-005B: High performance red tracer composition 
with reduced base drag: 45% magnesium, 20% Teflon binder, 
20% strontium nitrate, 12% Viton A binder, 3% carbon black 


7. 05-01-006A: Blue tracer composition with gray smoke 
trail: 38.5% barium nitrate, 15.4% anhydrous cupric chloride, 
13.4% potassium perchlorate, 15.3% hexachlorobenzene, 7.7% 
sulfur, 7.7% magnesium 

9, 05-01-007B: High visibility tracer composition (modified): 
49.5% strontium nitrate, 16.8% magnesium, 13.8% calcium 
resinate, 5.9% aluminum, 4.9% zinc oxalate, 4.9% zinc 
chloride, 3.9%.sodium nitrate, 0.30% residue 

11. 05-01-008A: Long burning tracer composition containing 
depleted uranium for use in long range weapons such as 
sniper riffles, heavy machine guns, mortars, and artillery 
shells: 73.2% depleted uranium, 12.2% aluminum/magnesium 
alloy, 12.2% potassium perchlorate, 2.3% epoxy resin, 0.10% 
residue 


8. 05-01-007A: High visibility tracer composition: 

49.5% strontium nitrate, 16.8% magnesium, 13.8% calcium 
resinate, 5.9% aluminum, 4.9% strontium oxalate, 4.9% 
mercurous chloride, 3.9% sodium nitrate, 0.30% residue 

10. 05-01-007C: High visibility tracer composition with 
reduced illumination for anti-aircraft guns: 78% strontium 
peroxide, 7% calcium resinate, 7% calcium silicide, 4% lead 
dioxide, 4% barium peroxide 

12. 05-01-009A: High intensity illuminous tracer 
composition for use in riffles, heavy machine guns, and 
flares: 30% vitrium nitrate, 20% magnesium, 20% barium 
peroxide, 10% zirconium nitrate, 10% calcium resinate, 10% 
lead sulpho-cyanate 


13. 05-01-009B: High intensity illuminous tracer 
composition for use in sniper riffles, heavy machine guns, 
and flares (modified): 28.8% sodium nitrate, 24% strontium 


nitrate, 19.2% calcium resinate, 19.2% magnesium, 4.8% 
yttrium oxide, 3.8% zirconium oxide, 0.20% residue 

15. 05-01-010B: High intensity illuminous tracer 
composition for use in riffles, heavy machine guns, rockets, 
grenade projectiles, and similar projectiles (modified): 
31.5% sodium nitrate, 26.3% strontium nitrate, 21% 
magnesium, 10.5% calcium oxide, 5.2% cerium oxide, 5.2% 
thorium oxide. 0.30% residue 


14. 05-01-010A: High intensity illuminous tracer 
composition for use in riffles, heavy machine guns, rockets, 
grenade projectiles, and similar projectiles: 36.1% strontium 
nitrate, 24% magnesium, 24% cerium nitrate, 15% calcium 
resinate, 0.66% thorium nitrate, 0.24% impurities 

16. 05-01-011A: Tracer composition for use in high velocity 
projectiles fired by tanks, guns, and other firing weapons 
whereby the firer/soldier is utilizing laser optic sighting 
devices: 40% magnesium, 20% strontium nitrate, 15% 
potassium nitrate, 9% iron-II]-oxide, 5% sodium nitrate, 5% 


manganese dioxide, 5% Viton A binder, 1% ethyl cellulose 


17. 05-01-011B: Tracer composition for use in high velocity 
projectiles fired by tanks, guns, and other firing weapons 
whereby the firer/soldier is utilizing laser optic sighting 
devices (modified): 40% magnesium, 20% strontium nitrate, 
15% potassium perchlorate, 10% barium peroxide, 5% sodium 
nitrate, 3% polyvinyl chloride, 5% Viton A binder 


18. 05-01-012A: Tracer composition with increased red 
luminosity: 33.2% strontium nitrate, 33.2% magnesium, 23.9% 
strontium tartrate, 4.3% hexachlorobenzene, 4.3% stearic acid, 
0.78% wood charcoal, 0.32% combined impurities 


19. 05-01-013A: Green tracer composition with increased 
luminosity: 41.1% barium nitrate, 29.4% hexachloroethane, 
27.4% magnesium, 1.9% linseed oil, 0.2% impurities 


20. 05-01-013B: Red tracer composition with increased 
luminosity: 40% strontium nitrate, 33% magnesium, 25% 
hexachloroethane, 2% linseed oil 


21. 05-01-013C: Bluish-green tracer composition with high 
luminosity: 42% barium nitrate, 40% hexachloroethane, 17% 
pmcgnesiite 1% copper 

23. 05-01-014B: Tracer composition with reduced base drag 
and increased burn range: 49.3% strontium nitrate, 25.4% 
magnesium, 15.3% PVC, 10% gelatin 


22. 05-01-014A: Tracer composition with reduced base drag: 
70.9% strontium peroxide, 10% gelatin, 8.2% calcium resinate, 
7.3% magnesium, 3.6% carbon black 

24. 05-01-015A: White light tracer composition: 57.14% 
magnesium powder, 38.09% sodium nitrate, 4.76% binder, 
0.01% residual balance 


25. 05-01-016A: White light tracer composition with 
sparkling effect: 33.44% aluminum powder, 33.44% sodium 
chlorate, 16.72% coarse magnesium grains, 6.02% zinc oxide, 
5.35% binder, 5.01% potassium dichromate, 0.02% residual 
Wsenes 


26. 05-01-017A: Specialty depleted uranium tracer 
composition for large caliber ammunition: 50% depleted 
uranium metal, 25% aluminum magnesium alloy, 25% 
potassium perchlorate 


27. 05-01-018A: Multi purpose tracer composition for 
various applications: 76% barium peroxide, 20% magnesium 


28. 05-01-018B: Multi purpose tracer composition for 
various applications: 73.5% barium peroxide, 24% magnesium 
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Bullet Tracer compositions 

powder, 2.5% magnesium stearate 
30. 05-01-019A: Tracer composition for high caliber 
projectiles: 60% barium peroxide, 35% antimony trisulfide, 4% 


asphaltum, 1% graphite powder 


owder, 4% aluminum stearate 

29, 05-01-018C: Multi purpose tracer composition for 
various applications: 73.07% barium peroxide, 19.23% 
magnesium powder, 7.69% zine stearate, 0.01% residual 
balance 

31. 05-01-020A: Specialty red tracer composition with red 
smoke trail for use in daytime operations: 70% strontium 
peroxide, 13% 1-methylaminoanthraquinone dye agent, 10% 


32. 05-01-020B: Specialty tracer composition with red <7 
trail for use in daytime operations only: 70% strontium 
peroxide, 10% I-methylaminoanthraquinone dye agent, 10% 


calcium resinate, 5% magnesium powder calcium resinate, 10% magnesium powder : 
33. 05-01-020C: Specialty tracer composition with yellow 34, 05-01-020D: Specialty tracer composition with black 


smoke trail for use in daytime operations only: 80% 
strontium peroxide, 10% auramine dye, 10% calcium resinate 


smoke trail for use in daytime operations: 70% strontium 
peroxide, 15% anthracene, 10% calcium resinate, 5% 
magnesium powder 


05-01-001A: Infrared Tracer composition for shells: 

Into a standard ball mill, add 144 grams of strontium peroxide, followed by 144 grams of barium peroxide, 48 grams of barium 
nitrate, followed by 48 grams of magnesium carbonate, followed by 48 grams of calcium resinate, and finally followed by 6 grams 
of finely ground elemental (powdered) silicon. Immediately thereafter, add in 150 milliliters of benzene, toluene, or xylene, and then 
add in 100 grams of Teflon coated steel shot of 5 millimeters in diameter, and then rotate the mixture at 190 RPM for 2 hours. After 2 
hours, remove the mixture from the ball mill, and then separate the solvent from the rest of the mixture by using filtration to recover 
the insoluble tracer mixture. You can use regular filtration (gravity), but vacuum filtration works best. Either way, after you have 
collected the tracer mixture, place it onto a shallow pan, and allow it to thoroughly air-dry for 1 week or more. Thereafter, place the 
dried mass into a clean ball mill, and ball mill using clean steel shot for about 2 hours at room temperature to form a uniform finely 
divided mixture. Once the mixture has been thoroughly blended, it is ready for use. To use the tracer mixture, it must be pressed into 
the back of the desired projectile (a tracer compartment) under high pressure (80,000 psi) using a hydraulic press. 

Burn rate: about 2.08 seconds per 1.375 grams 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 32.87% strontium peroxide, 32.87% barium peroxide, 10.95% magnesium carbonate, 10.95% calcium resinate, 
10.95% barium nitrate, 1.36% silicon powder, 0.05% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in military ammunition for 20 to 120 millimeter gun/cannon shells, or higher. 


sir Details 


In this illustration, a .50 caliber projectile 
with exploding tip and tracer is shown. The 
projectile operates using compression, 
where by the nose of the projectile impacts 
the target, and the firing pin is compressed 
inwards, whereby it strikes a primer. The 
primer sets-off the base charge, which then 
detonates the HE charge. 


Exploding .50 caliber projectile w/tracer 
tracer ignition 
composition 


shell casing 


steel plunger 
firing pin 


gun propellant g 
g base charge HE charge 


tracer composition L 


05-01-002A: “Invisible” tracer composition visible only by shooters wearing or using night vision goggles, infrared viewers, or 
thermal imaging devices: 

Into a standard ball mill, add 150 grams of strontium peroxide, followed by 150 grams of barium peroxide, followed by 60 grams of 
magnesium carbonate, and then followed by 40 grams of calcium resinate. Immediately thereafter, add in 50 milliliters of benzene, 
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| toluene, or xylene, and then add in 100 grams of Teflon coated steel shot of 5 millimeters in diameter, and then rotate the mixture at 


Bullet Tracer compositions 


| 200 RPM for 2 hours. After 2 hours, remove the mixture from the ball mill, and then place the mixture onto a shallow pan and allow it 
| thoroughly dry for up to a week or more. When the odor of solvent is gone, place the dried mass into a clean ball mill filled with clean 


Teflon coated stainless steel shot, and tumble it at 200 RPM for about 1 hour to form a uniform finely divided mixture. Once the 


_ mixture has been thoroughly blended, to use the tracer mixture, it must be pressed into the back of the desired bullet or projectile (a 


tracer compartment) under high pressure (100,000 psi) using a hydraulic press or equivalent. 
Burn rate: Slow burning. 


_ Water resistance: N/A. 


Stability: Can be stored for many years. 


| Hammability (1 to 10): 6 
| Ease of ignition (1 to 10): 6 


| Explosive ability: None. 


Tendency to cake: None. 


Percentage: 37.5% strontium peroxide, 37.5% barium peroxide, 15% magnesium carbonate, 10% calcium resinate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


_ Use: Used in military ammunition for riffles, machine guns, and projectiles up to 20 millimeters. 


05-01-003A: High performance tracer composition 1: 
_ Into a suitable beaker place 380 milliliters of acetone, and then add and dissolve 20 grams of Kynar 9301 trademark (from Penwalt 


_ Co.,) (terpolymer of vinylidene fluoride, hexafluoropropylene and polytetrafluoroethylene). Then into a standard ball mill containing 
| 100 grams of Teflon coated steel shot of 5 millimeters in diameter, place 25 grams of magnesium carbonate, followed by 10 grams 
of powdered PVC, followed by 232 grams of strontium nitrate. Thereafter, tumble the mixture at 200 RPM at room temperature for 
| about 1 hour. During this 1-hour mixing period, go ahead and add 212.5 grams of magnesium powder to the beaker containing the 

| Kynar 9301 or Viton A/acetone solution and then rapidly blend the mixture for about 30 minutes at room temperature. Now, after 30 
| minutes, add to the beaker, 380 milliliters of hexane and then rapidly blend them mixture for about 5 minutes. Immediately after 5 

_ minutes, add in the dry mixture from the ball mill operation, and then rapidly blend the entire new mixture for 1 hour using a 


motorized stirrer. After 1 hour, filter-off the insoluble mass, and then vacuum dry or air-dry it using the normal techniques. Note: if 


_ using vacuum drying, it does not have to be fully dried, and should be kept slightly wet. After the filtration process, place the wet mass 
_ onto a shallow tray, and then place the tray into an oven and heat at 50 Celsius for until the mixture is completely dry. Thereafter, 

_ place the dried mass into a clean ball mill filled with 100 grams or so of Teflon coated steel shot of 5 millimeters in diameter, and 

_ then tumble the mixture at 150 RPM for 1 hour to form a uniform mixture. Thereafter, press the mixture into your tracer 


| compartments on the back-side of each projectile under high pressure of about 80,000 psi. 
_ Burn rate: 3.8 millimeters per second 

| Water resistance: N/A. 

_ Stability: Can be stored for many years. 

| Flammability (1 to 10): 7% 

_ Ease of ignition (1 to 10): 7% 

_ Tendency to cake: None. 


Explosive ability: None. 


: Percentage: 46.4% strontium nitrate, 42.5% magnesium, 5% magnesium carbonate, 4% Kynar binder, 2% PVC, 0.10% moisture 
_ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
_ Use: Used in military ammunition for machine guns, and projectiles up to 120 millimeters. 


| 05-01-0044: High performance white tracer composition with reduced base drag: 

| Into a suitable beaker or container, place 500 milliliters of acetone, and then add and dissolve 80 grams of Viton A (fluorine- 

| containing copolymer). Thereafter, add in 150 grams of Teflon No. 7, and then rapidly blend the mixture for about 30 minutes using 
| preferably a motorized stirrer. After 30 minutes, add in 270 grams of magnesium powder, and then continue to blend the mixture for 
| about 30 minutes. After 30 minutes, add to the beaker, 500 milliliters of hexane and then rapidly blend the entire mixture for 1 hour. 

_ After 1 hour, filter-off the insoluble mass, and then vacuum dry or air-dry it using the normal techniques. Note: if using vacuum 

| drying, it does not have to be fully dried, and should be kept slightly wet. After the filtration process, place the wet mass onto a 


shallow tray, and then let it stand at room temperature for several days until the odor of solvent if gone. Once the odor of solvent is 


| gone, place the dried mass into a clean ball mill filled with 100 grams or so of Teflon coated steel shot of 5 millimeters in diameter, 
_ and then tumble the mixture at 165 RPM for 30 minutes to form a uniform mixture. Thereafter, press the mixture into your tracer 
_ Compartments on the backside of each projectile under high pressure of about 20,000 psi. Note: a small amount of a standard 


Pyrotechnic igniter composition should then be pressed into the tracer cavity after the initial tracer composition to ensure proper 


| ignition after firing the shell. 


Burn rate: Slow 


| Water resistance: N/A. 
| Stability: Can be stored for many years. 


Flammability (1 to 10): 7 
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Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 54% magnesium, 30% Teflon binder, 16% Viton A binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in military ammunition for machine guns, and projectiles up to 120 millimeters, 


Tank fired Anti-tank projectile w/tracer 
7 electric 5 
Ai F. 
pressure sensitive Sirs detonator 


steel body 


device 


electronic copper cone tracer 


- Bullet Tracer compositions 
Water resistance: N/A. 

| stability: Can be stored for many years. 

| flammability (1 to 10): 7% 


et composition 


05-01-005A: High performance pinkish-red tracer composition with reduced base drag: 

Into a suitable beaker or container, place 500 milliliters of acetone, and then add and dissolve 75 grams of Viton A (fluorine- 
containing copolymer). Thereafter, add in 115 grams of Teflon No. 7, and then rapidly blend the mixture for about 30 minutes using 
preferably a motorized stirrer. After 30 minutes, add in 225 grams of magnesium powder, followed by 85 grams of strontium nitrate, 
and then continue to blend the mixture for about 30 minutes. Now, after 30 minutes, add to the beaker, 500 milliliters of hexane and 
then rapidly blend the entire mixture for 30 minutes. After about 30 minutes, filter-off the insoluble mass, and then vacuum dry or air- 
dry it using the normal techniques. Note: if using vacuum drying, it does not have to be fully dried, and should be kept slightly wet. 
After the filtration process, place the wet mass onto a shallow tray, and then let it stand at room temperature for several days until the 
odor of solvent if gone. Once the odor of solvent is gone, place the dried mass into a clean ball mill filled with 100 grams or so of 
Teflon coated steel shot of 5 millimeters in diameter, and then tumble the mixture at 165 RPM for 30 minutes to form a uniform 
mixture. Thereafter, press the mixture into your tracer compartments on the backside of each projectile under high pressure of about 
40,000 psi. Note: a small amount of a standard pyrotechnic igniter composition should then be pressed into the tracer cavity after the 
initial tracer composition to ensure proper ignition after firing the shell. 

Burn rate: 10 seconds when using a tracer cavity of 0.70 inches 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 74 

Ease of ignition (1 to 10): 7 34 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% magnesium, 23% T: eflon binder, 17% strontium nitrate, 15% Viton A binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in military ammunition for 25 and 75-millimeter projectiles. 


05-01-005B: High performance red tracer composition with reduced base drag: 

Into a suitable beaker or container, place 500 milliliters of acetone, and then add and dissolve 60 grams of Viton A (fluorine- 
containing copolymer). Thereafter, add in 100 grams of Teflon No. 7, and then rapidly blend the mixture for about 15 minutes using 
preferably a motorized stirrer. After 15 minutes, add in 225 grams of magnesium powder, followed by followed by 100 grams of 
strontium nitrate, followed by 15 grams of carbon black, and then continue to blend the mixture for about 15 minutes. Now, after 15 
minutes, add to the beaker, 500 milliliters of hexane and then rapidly blend the entire mixture for 30 minutes. After 30 minutes, filter- 
off the insoluble mass, and then vacuum dry or air-dry it using the normal techniques. Note: if using vacuum drying, it does not have 
to be fully dried, and should be kept slightly wet. After the filtration process, place the wet mass onto a shallow tray, and then let it 
stand at room temperature for several days until the odor of solvent if gone. Once the odor of solvent is gone, place the dried mass into 
a clean ball mill filled with 100 grams or so of Teflon coated steel shot of 5 millimeters in diameter, and then tumble the mixture at 
165 RPM for | hour to form a uniform mixture. Thereafter, press the mixture into your tracer compartinents on the backside of each 
projectile under high pressure of about 40,000 psi. Note: a small amount of a standard pyrotechnic igniter composition should then be 


pressed into the tracer cavity after the initial tracer composition to ensure proper ignition after firing the shell. 
Burn rate: similar to 05-01-005A 
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_ fase of ignition (1 to 10): 8 

- Tendency to cake: None. 

: ive ability: None. . | | 

sare seh magnesium, 20% Teflon binder, 20% strontium nitrate, 12% Viton A binder, 3% carbon black 
| Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in military ammunition for 25 to 90 millimeter projectiles. 


Classic Tank-fired anti-tank projectile GHEAT) 


pressure sensitive 


r > ~ 
ee electric fuse 


copper cone 


tracer comp 


stand-off 
HE shape charge 


-O1- : t composition with gray smoke trail: i a 
i : eet mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 76.5 grams of 


hexachlorobenzene, followed by 77 grams of anhydrous cupric chloride, followed by 38.5 grams of cae ee sa 
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| solvent is gone. Thereafter, place the mixture into ac ll ee ee ee 

| of 5 milli in diameter at 150 RPM for 2 hours to form a uniform mixture. : y to g 

: . fae Gauk aces compartments on the backside of each projectile under high pressure of about Baits ee Sale eee . 
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to ensure proper ignition after firing the shell. 
Burn rate: Average 
Water resistance: N/A. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 % 
Ease of ignition (1 to 10): 7% 
Tendency to cake: None. 
ae pian nitrate, 15.4% anhydrous cupric chloride, 15.4% potassium perchlorate, 15.3% hexachlorobenzene, 
7.7% sulfur, 7.7% magnesium oor 
eles bo ieee explosive (classified as pyrotechnic mixture). 
| Use: Used in military ammunition of any desired caliber. 


| Tandem “binary” HE shape charge for anti-ship means 


177 


iS Bullet Tracer compositions 
Bullet Tracer compositions 

HE shape lowed by 50 grams of zinc oxalate, and then followed by 50 milliliters of 95% ethyl alcohol, or 50 milliliters of denatured alcohol, 

dthen tumble the mixture at 150 RPM for 1 hour. Thereafter, throw in 500 grams of strontium nitrate, followed by 40 grams of 
dium nitrate, and then continue to tumble the mixture for about 1 hour at 150 RPM. Afterwards, add in 50 grams of zinc chloride, 
d then continue tumbling the mixture at 150 RPM for 1 hour. After 1 hour, remove the mixture from the ball mill, and then place the 
xture onto a shallow pan and allow it air-dry until the odor of solvent is gone. Thereafter, place the mixture into a clean bali mill, 

| and tumble the mixture with 100 grams of Teflon coated steel shot of 5 millimeters in diameter at 150 RPM for 1 hour to form a 

as | ysiform mixture. Thereafter, the mixture is ready to go. To use, press the mixture into your tracer compartments on the backside of — 

3 | ach projectile under high pressure of about 40,000 psi. Note: a small amount of a standard pyrotechnic igniter composition should 

| then be pressed into the tracer cavity after the initial tracer composition to ensure proper ignition after firing the shell. 


_ Burn rate: Average 
Water resistance: N/A. 
tability: Can be stored for many years. 
ammability (1 to 10): 7% 


a 
| Ease of ignition (1 to 10): 7% 


05-01-007A: Hich visiniti 
1007A; High visibility tracer composition: | Tendency to cake: None. 
| Explosive ability: None. 


Pane 


electrical wire 


tracer 


fu 
composition base secondary detonator 


and then followed by 50 millili 50 milli 
alcohol, and then tumble the mixture at 150 RPM for 1 hour. Thereafter sme fi threat a een aaa hy Soee Can be otk alias ane mofany deste caliber -nt 0 
: grams of strontium nitrate, followed by 40 | Use: Can be used in military ammunition of any desired caliber—not recommen 


S 
1] oy j } x li . F ; : 


ded for machine guns due to it’s luminosity and 


mill, and then place the mixture onto a shallow pan and allow it ai mixture from th 
. : it air- : : e ball 
mie er ball mill, and tumble the mixture with 100 grams of ee peas ra at aes Thereafter, place the mixture 5-01-007C: High visibility tracer composition with reduced illumination for anti-aircraft guns: 
OA pape ahaa mixture, Thereafter, the mixture is ready to go. To use, cove - 2 i locate in diameter at 150 RPM for | Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 35 grams of calcium 
pee einai evel under high pressure of about 40,000 psi. Note: a small smcart oe . tie tracer compartments on : resinate, followed by 35 grams of calcium silicide, and then followed by 50 milliliters of 95% ethyl alcohol, or 50 milliliters of 
shell. €n be pressed into the tracer cavity after the initial tracer composition to e eee pyrotechnic igniter | denatured alcohol, and then tumble the mixture at 150 RPM for 30 minutes. Thereafter, throw in 20 grams of lead dioxide, followed 
Hanaenieieteae nsure proper ignition after firing the | by 20 grams of barium peroxide, and then continue to tumble the mixture for about 30 minutes at 150 RPM. Afterwards, add in 390 
Water pean gincee NIA __ grams of strontium peroxide, and then continue tumbling the mixture at 150 RPM for 30 minutes. After 30 minutes, remove the 
Stability: Can be cad f mixture from the ball mill. and then place the mixture onto a shallow pan and allow it air-dry until the odor of solvent is gone. 
Flammability (1 to 10): aa) many years. Thereafter, place the mixture into a clean ball mill, and tumble the mixture with 100 grams of Teflon coated steel shot of 5 millimeters 
Ease of ignition (1 to 10 ; oo in diameter at 150 RPM for about 30 minutes to form a uniform mixture. Thereafter, the mixture is ready to go. To use, press the 
Ten donee fecaltcon yi 7% | mixture into your tracer compartments on the backside of each projectile under high pressure of about 40,000 psi. Note: a small 

y ee On’: | amount of a standard pyrotechnic igniter composition should then be pressed into the tracer cavity after the initial tracer composition 


to ensure proper ignition after firing the shell. 
. : . Burn rate: Average. 

calcium resinate, 5.9% aluminum, 4.9% strontium oxalate, 4.9% Water resigtapces NVA: 

_ Stability: Can be stored for many years. 
Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 7 % 

Tendency to cake: None. 


Explosive ability: None. 

Percentage: 49.5 % strontium nitrate, 16.8% magnesium, 13.8% 

ph ees eons hse 3.9% sodium nitrate, 0.30% fesidue. 
assification: Deflagrating explosive (classified as pyrotechnic mixture) 


U C | 1i ili “ge £ i . i lit ded f hi 7 it’s | . : j 


a Direct fire anti-tank artillery shell w/tracer Explosive ability: None: 
fuze assembly Percentage: 78% strontium peroxide, 7% calcium resinate, 7% calcium silicide, 4% lead dioxide, 4% barium peroxide 
tracer Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
composition | Use: Used in anti-aircraft guns ranging from 0.50 caliber (12.99mm) up to 25 millimeters. 


05-01-008A: Long burning tracer composition containing depleted uranium for use in long range weapons such as sniper 
riffles, heavy machine guns, mortars, and artillery shells: 
Into a suitable mixing bowl, blender, or suitable container utilizing a standard motorized stirrer equipped with plastic stir blade, place 
150 milliliters of hexane, followed by 375 grams of depleted uranium of 20 to 40 mesh, followed by 62.5 grams of finely powdered 
aluminum/magnesium alloy, containing 50% aluminum and 50% magnesium, and then add in 62.5 grams of potassium perchlorate, 
and then blend the mixture on moderate speed for about 15 to 20 minutes. Thereafter, add in 12 grams of any standard epoxy resin, 
and then continue to blend the mixture until the bulk of the hexane evaporates, and a pasty mass remains. Thereafter, the mixture is 
ready to be used. To use, it simply needs to be pressed into any tracer cavity of any desirable projectile round, and then allowed to 
cure for a day or two. Thereafter, a standard tracer ignition composition should be pressed there into at 1000 psi. 


Burn rate: Average. 

Water resistance: N/A. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5 4 

__ Ease of ignition (1 to 10): 6% 

_ Tendency to cake: None. 


LU, Ly) Yy WE . ( A 
HE shape copper cone 
charge 


_ detonator 


eee aes High visibility tracer composition (modified): 
ae ae ball mill filled with 100 grams of Teflon coated steel shot 0 
e, followed by 60 grams of standard powdered aluminum, 
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f 10 millimeters in diameter 
, place 140 grams of calci 
followed by 170 grams of standard powdered she ee 
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Bullet Tracer compositions 
Explosive ability: None. 


Percentage: 73.2% depleted uranium, 12.2% 
residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in sniper riffles of up to .50 caliber, heavy machines guns ranging form 7.62 millimeters up to 18 millimeters, and in 
training rounds for artillery practice. Can also be used in 9-millimeter training rounds for anti-tank missile practice. 


aluminuny/magnesium alloy, 12.2% potassium perchlorate, 2.3% epoxy resin, 0.1 0% 


05-01-009A: High intensity illuminous tracer composition for use in riffles, heavy machine guns, and flares: 

Into a suitable mixing bowl, blender, or suitable container utilizing a standard motorized stirrer equipped with plastic stir blade, place 
150 milliliters of acetone, followed by 50 grams of standard powdered magnesium, followed by 75 grams of yttrium nitrate, and 
then add in 25 grams of zirconium nitrate, and then blend the mixture on moderate speed for about 15 to 20 minutes. Thereafter, add 
in 50 additional milliliters of acetone, followed by 25 grams of calcium resinate, followed by 25 grams of lead sulpho-cyanate, 
followed by 50 grams of barium peroxide, and then continue to blend the mixture until the bulk of the acetone evaporates, and a pasty 
mass remains. Thereafter, the mixture is ready to be used. To use, it simply needs to be pressed into any tracer cavity of any desirable 


projectile round, and then allowed to cure for a day or two. Thereafter, a standard tracer ignition composition should be pressed there 
into at 1000 psi. 


Burn rate: Average. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 7 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% yttrium nitrate, 20% magnesium, 20% barium peroxide, 10% zirconium nitrate, 10% calcium resinate, 10% lead 
sulpho-cyanate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in riffles of up to .50 caliber, heavy machines guns, and in flares and illumination devices for aerial use. 


05-01-009B: High intensity illuminous tracer composition for use in sniper riffles, heavy machine guns, and flares (modified): 
Into a suitable mixing bowl, blender, or suitable container utilizing a standard motorized stirrer equipped with plastic stir blade, place 
150 milliliters of acetone, followed by 200 grams of standard powdered magnesium, followed by 50 grams of yttrium oxide (¥Y203), 
and then add in 40 grams of zirconium oxide, and then blend the mixture on moderate speed for about 15 to 20 minutes. Thereafter, 
add in 50 additional milliliters of acetone, followed by 200 grams of calcium resinate, followed by 300 grams of sodium nitrate, 
followed by 250 grams of strontium nitrate, and then continue to blend the mixture until the bulk of the acetone evaporates, and a 
pasty mass remains. Thereafter, the mixture is ready to be used. To use, it simply needs to be pressed into any tracer cavity of any 
desirable projectile round, and then allowed to cure for a day or two. Thereafter, a standard tracer ignition composition should be 
pressed there into at 1000+ psi. 

Burn rate: Average. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Fase of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 
Percentage: 28.8% sodium nitrate, 24% strontium nitrate, 19.2% 
zirconium oxide, 0.20% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in riffles of up to .50 caliber, heavy machines guns, and in flares and illumination devices for aerial use. 


calcium resinate, 19.2% magnesium, 4.8% yttrium oxide, 3.8% 


05-01-010A: High intensity illuminous tracer composition for use in riffles, heavy machine guns, rockets, grenade projectiles, 
and similar projectiles: 

Into a vertical standing ball mill, filled with 150 grams of Teflon coated steel shot of 10 millimeters in diameter, place 150 milliliters 
of 95% ethyl alcohol, followed by 300 grams of strontium nitrate, followed by 200 grams of cerium nitrate, followed by 5.5 grams 


allow it to thoroughly air-dry. Once it has, place it into a clean horizontal ball mill, followed with 150 grams of Teflon coated steel 
shot of average diameter, and then tumble the mixture at 300 RPM for about 1 hour to form a uniform powder. Thereafter, the powder 
is ready for use. To use, it simply needs to be pressed into any tracer cavity of any desirable projectile body under a press of 1500 to 
3000 psi, and a standard tracer ignition composition pressed there into. 

Burn rate: Average. 
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Bullet Tracer compositions 


Water resistance: N/A. 
stability: Can be stored for many years. 


| Flammability (1 to 10): 6 
| fase of ignition (1 to 10): 7% 


| Tendency to cake: None. 
_ Explosive ability: None. 


: : ; : 24% 
i i i Y i i % calcium resinate, 0.66% thorium nitrate, 0. 
percentage: 36.1% strontium nitrate, 24%magnesium, 24% cerium nitrate, 15% i 


__ impurities ee 
: i ion: ting explosive (classified as pyrotechnic mix 2). a 
Scans rae ee ees machines guns, rockets, and other projectiles. May also be used in flares and illumination devices 
_ Use: : = : 


| for aerial use. 


in ri i jectiles 
05-01-010B: High intensity illuminous tracer composition for use in riffles, heavy machine guns, rockets, grenade projectiles, 
| a aS * 1 : 

| and similar projectiles (modified): 


sss iene 


by 300 grams 


sas Peer 50 millilit 

a vertical standing ball mill, filled with 150 grams of Teflon coated steel shot of 10 millimeters in oy nee a aa o e 
95% ethyl alcohol followed by 250 grams of strontium nitrate, followed by 50 grams of cerium oxide, 0 2 nee rected 
hori aie followed by 200 grams of standard magnesium powder, followed hs 60 rs of nana ee ee mn 
j i i t 250 RPM for about | hour to form a : ter, 
of sodium nitrate, and then rotate the mixture ai ( ) of ee eet ait cic 

i -dry. Once it has, place it into a clean horiz 
i ixture onto a shallow pan, and allow it to thoroughly air-dry ees 

Heaney e of Teflon coated steel shot of average diameter, and then tumble the mixture at 300 RPM for about 1 hour to 


: : : irabl 
_ uniform powder. Thereafter, the powder is ready for use. To use, it simply needs to be pressed into any as a of any desirable 
Hojcarle body under a pressure of 1500 to 3000 psi, and a standard tracer ignition composition pressed there into. 
| Burn rate: Average. 
| Water resistance: N/A. 
_ Stability: Can be stored for many years. 


Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 6 % 
Tendency to cake: None. 
i ility: None. Sioa 
ee oe eee nitrate, 26.3% strontium nitrate, 21% magnesium, 10.5% calcium oxide, 5.2% cerium oxide, 5.2% 
ee = bd 
thorium oxide. 0.30% residue 


i i cplosi i technic mixture). : see 
i : Deflagrating explosive (classified as pyro SJ. een 
oes in riffles, ae machines guns, rockets, and other projectiles. May also be used in flares and illumin 


| for aerial use. 


i by the 

05-01-011A: Tracer composition for use in high velocity projectiles fired by tanks, guns, and other firing weapons whereby 

ier is utilizing laser optic sighting devices: 
ee eee cotitainer, ect., equipped with the usual motorized stirrer or lee place se ite aoe - 
adie owdered magnesium, followed by 100 grams of strontium nitrate, followed by 25 grams es es ee prone 
25 vane te manganese dioxide, followed by 45 grams of finely divided red iron-IIl-oxide, pe e i is Fee oes 
ee and then add in 150 milliliters of ether, and then blend the mixture on moderate speed unti 7 e 2 Dae es 
Once this point has been reached, add 5 grams of ethyl cellulose, followed ne ae of bike . ‘ : ee iain mayen 

5 mi , the mixture is ready to be pressed. : 

10 to 15 minutes at room temperature. Thereafter, t dy to b = 3 
iene cavity in the usual manner under a pressure of about 10,000 psi utilizing the normal techniques 
Burn rate: Average. 


Water resistance: N/A. 
Stability: Can be stored for many years. 


} Flammability (1 to 10): 6 


Ease of ignition (1 to 10): 6% 
Tendency to cake: None. 


ive ability: None. rae ae 
aaa 4 He magnesium, 20% strontium nitrate, 15% potassium nitrate, 9% iron-II]-oxide, 3% sodium nitrate, 5% 
ge: 


manganese dioxide, 5% Viton A binder, 1% ethyl cellulose 


i i ‘ i i hnic mixture). ; 
i : Deflagrating explosive (classified as pyrotec ae ioe 
Ua ee nessa for 25-millimeter rounds used by the US Armies M2 Bradley, and can be used in other high v ty 


ammunition for multiple uses. 


i hereby the 
05-01-011B: Tracer composition for use in high velocity projectiles fired by tanks, guns, and other firing weapons whereby 
firer/soldier is utilizing laser optic sighting devices (modified): 
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: ae Bullet Tracer compositions 

Into a suitable mixing bowl, blender, container, ect., equi i af ; : ‘ Bullet Tracer compositions 

standard powdered magnesium, followed by Ae Pesci emia i eae sturrer or equivalent, place 200 grams of | [nto a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 150 milliliters of diethyl ether or acetone, and 

25 grams of polyvinyl chloride, followed by 50 eronisog barium peroxid - a na by 25 grams of sodium nitrate, followed by | | {pen add in 120 grams of strontium nitrate, followed by 99 grams of magnesium powder, followed by 75 grams of 

add in 150 milliliters of hexane, and then blend the mixture on sah ie hd 75 grains of potassium perchlorate, and they | jexachloroethane, and then followed by 6 grams of linseed oil, and then blend the mixture until the bulk of the solvent evaporates. 

has been reached, add 25 grams of Viton A binder, and then blend the pee an ? e bulk of the hexane evaporates. Once this point | thereafter, place the semi-pasty mass onto a shallow tray or pan, and allow the mass to thoroughly air-dry. Thereafter, place the dried 

Thereafter, the mixture is ready to be pressed. To ao so, it simply needs mh caer se 10 to 15 munutes at room temperature. | nass into a clean ball mill, filled with 150 grams or more of Teflon coated steel shot of the usual diameter, and then tumble the 

a pressure of about 10,000 psi utilizing the normal echniues y € pressed into any tracer cavity in the usual manner under. _ mixture at 150 RPM for about | hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any tracer 
__ cavity under high pressure in the usual manner. 


Ease of ignition (1 to 10): 6% | Flammability (1 to 10): 6% 
Tendency to cake: None. | Ease of ignition (1 to 10): 7 


Explosive ability: None. : Tendency to cake: None. 


Percentage: 40% magnesium, 20% j j losive ability: N 
; , 20% strontium nitrate, 15% potassi ; F : ; | Explosive ability: None. 
» 19% potassium perchlorate, 10% barium peroxide, 5% sodium nitrate, 5% _ percentage: 40% strontium nitrate, 33% magnesium, 25% hexachloroethane, 2% linseed oil 


peeumeens 


polyvinyl chloride, 5% Viton A binder | 
enum Deflagrating explosive (classified as pyrotechnic mixture). Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
es Ree ee for 25-millimeter rounds used by the US Armies M2 Bradley, and can be used in other high velocity ee nee genic a0 
ultiple uses. ; 2 
_ 05-01-013C: Bluish-green tracer composition with high luminosity: 


; Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 150 milliliters of diethyl ether or acetone, and 


| then add in 126 grams of barium nitrate, followed by 51 grams of magnesium powder, followed by 120 grams of hexachloroethane, 
| and then followed by 3 grams of finely divided copper metal, and then blend the mixture until the bulk of the solvent evaporates. 

| Thereafter, place the semi-pasty mass onto a shallow tray or pan, and allow the mass to thoroughly air-dry. Thereafter, place the dried 
| mass into a clean ball mill, filled with 150 grams or more of Teflon coated steel shot of the usual diameter, and then tumble the 


mouadatictaeay etn Cgc nt 
magnesium. flowed by 190 grams Teun ieee logs eae eee 
faible ists Pagers fault sal - nee a eee and then followed by 25 grams of stearic acid, and then 
ee tracer cavity under a pressure ofabout’3 0.000 pai, far as jee 3 abated needs to be pressed mixture at 150 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any tracer 
Mei ieee — of the projectile, and the exact weight used should be tested by performing burn tests. i eas | pclae ied a8 oa pre ene 

_. Water resistance: N/A. 


Water resistance: N/A. ‘ 
Peni 7s be stored for many years. _ Stability: Can be stored for many years. 
ammability (1 to 10): 6 _ Flammability (1 to 10): 6 % 
__ Ease of ignition (1 to 10): 6% 


sie of ignition (1 to 10): 6% 

endency to cake: None. Tendency to cake: None. 

Explosive ability: None. __ Explosive ability: None. 

Percentage: 33.2% strontium nitrate, 33.2% ; | Percentage: 42% barium nitrate, 40% hexachloroethane, 17% magnesium, 1% copper 
: » 35.27% Magnesium, 23.9% stronti 9 : : ors y : Paes : 2 i 8 i i 

0. 78% wee d charcoal, 0.32% combined impurities » 0 itium tartrate, 4.3% hexachlorobenzene, 4.3% stearic acid, Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). Use: Tracer composition for multiple uses. 


ee 


Use: Tracer composition for multiple projectiles. 
oer : 05-01-014A: Tracer composition with reduced base drag: 
05-01-013A: Green tracer composition with increased luminosi ty: _ Into a suitable mixing bowl. equipped with motorized stirrer in the usual manner, place 150 milliliters of diethyl ether or acetone, and 
Into a suitable mixing bowl, equipped with motorized stirrer in the er 7 lychee . _ then add in 36.5 grams of finely powdered magnesium of average mesh, followed by 41 grams of calcium resinate, followed by 50 
then add in 126 grams of barium nitrate, followed by 84 grams ari manner, place 150 milliliters of diethyl ether or acetone, and —_—_—_-grams of gelatin, followed by 354.5 grams of strontium peroxide, and then followed by 18 grams of finely powdered carbon black, 
and then followed by 6 grams of linseed oil, and then blend the mix ace a powder, followed by 90 grams of hexachloroethane, and then blend the mixture until the bulk of the solvent evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, 
: € mixture until the bulk of the solvent evaporates. Thereafter, place the and allow the mass to thoroughly air-dry. Thereafter, place the dried mass into a clean ball mill, filled with 150 grams or more of 


semi-pasty mass onto a shallow tray or pan. and allow the mass t i 
: : . . th - . ; / 
mill, filled with 150 grams or more of Teflon coated steel shot ieee air-dry. Thereafter, place the dried mass into aclean ball __ Teflon coated steel shot of the usual diameter, and then tumble the mixture at 150 RPM for about 1 hour. Thereafter, the mixture is 
about 1 hour. Thereafter, the mixture is readv f i : iameter, and then tumble the mixture at 150 RPM for ready for use. To use, the mixture needs to be pressed into any tracer cavity under high pressure in the usual manner. 
pies Hous ae y for use. To use, the mixture needs to be pressed into any tracer cavity under high Burn rate: 0.19 to 0.20 inches per second. - 
Burn rate: Average. Burn temperature: 3500 Celsius. 
Water resistance: N/A. Water resistance: N/A. 
aba Can be stored for many years. _ Stability: Can be stored for many years. 

ammability (1 to 10): 6 4% _ Flammability (1 to 10): 7+ 
a of ignition (1 to 10): 7 _ Ease of ignition (1 to 10): 6% 

endency to cake: None. - Tendency to cake: None. 
Explosive ability: None. _ Explosive ability: None. 
Percentage: 41.1% bari i ! Percentage: 70.9% stronti ide, 10% gelatin, 8.2% calcit esinate, 7.3% magnesium, 3.6% carbon black 
Classification: sec ene edicts Gata 7.4% magnesium, 1.9% linseed oil, 0.2% impurities ' Classification: DA aes Geen el 1s pyrotectinie ne. sacle ais 

eetaHuese2 otechnic mixture). , raed at sae ee 
Use: Tracer composition for multiple projectiles. a °) i Use: Tracer composition for 7.62 millimeter bullets, and 20 and 30 millimeter projectiles. 
| 


Jeo ecm mrarnones 


05-01-013B: Red tracer composition with increased luminosity: : 05-01-014B: Tracer composition with reduced base drag and increased burn range: 
_ Asin the previous procedure, place into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 150 
milliliters of diethyl ether or acetone, and then add in 127 grams of finely powdered magnesium of average mesh, followed by 246.5 
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Bullet Tracer compositions 

grams of strontium nitrate, followed by 50 grams of gelatin, and then followed by 76.5 grams of PVC, and then blend the mixture 
until the bulk of the solvent evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and allow the mass to 
thoroughly air-dry. Thereafter, place the dried mass into a clean ball mill, filled with 150 grams or more of Teflon coated steel shot of 
the usual diameter, and then tumble the mixture at 150 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the 
mixture needs to be pressed into any tracer cavity under high pressure in the usual manner. 

Burn rate: 0.08 to 0.10 inches per second. 

Burn temperature: 2800 Celsius. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 49.3% strontium nitrate, 25.4 Zomagnesium, 15.3% PVC, 10% gelatin 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Tracer composition for 7.62 millimeter bullets, and 20 and 30 millimeter projectiles. 


05-01-015A: White light tracer composition: 

Into a suitable ball mill, or vertical mixer, filled with Teflon coated aluminum shot, place 600 grams of atomized magnesium powder, 
and then followed by 400 grams of dry sodium nitrate. Thereafter, tumble the mixture at 150 RPM for about 1 hour. Thereafter, place 
this mixture into a suitable mixing bowl (after removing the aluminum shot), or blender, and then add in 50 grams of “Laminac 4116 
binder”, and then blend the mixture for about 10 to 15 minutes at high speed in the absence of air. Thereafter, the mixture is ready for 
use. To use, the mixture needs to be pressed into the tracer cavity of any desire bullet or projectile, and the resulting bullets/projectiles 
need to be cured at room temperature for several days in the usual manner. 

Burn rate: Slow. 

Water resistance: N/A. 

Candle power: 400,000 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 57.14% magnesium powder, 38.09% sodium nitrate, 4.76% binder, 0.01% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a tracer for bullets, but preferably large caliber ammunition such as grenades and similar projectiles. 


05-01-016A: White light tracer composition with sparkling effect: 

Into an empty bail mill or vertical mixer, place 500 grams of atomized aluminum powder, followed by 250 grams of coarse 
magnesium grains (0.5 to 1.5 millimeters in diameter), and then followed by 15 milliliters of linseed oil. Thereafter, tumble or rotate 
the mixture at 75 RPM for about 10 to 15 minutes. Thereafter, add in 500 grams of dry sodium chlorate, followed by 75 grams of 
potassium dichromate, and then followed by 90 grams of zinc oxide. Thereafter, continue to tumble the mixture at 75 RPM for about 
1 hour. Thereafter, place this mixture into a suitable mixing bowl, equipped with soft rubber stir blade, and then add in 80 grams of 
“Laminac 4116 binder”, and then blend the mixture for about 10 to 15 minutes at high speed in the absence of air. Thereafter, the 
mixture is ready for use. To use, the mixture needs to be pressed into the tracer cavity of any desire bullet or projectile, and the 
resulting bullets/projectiles need to be cured at room temperature for several days in the usual manner. 

Burn rate: Slow. 

Water resistance: N/A. 

Candle power: 400,000 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.44% aluminum powder, 33.44% sodium chlorate, 16.72% coarse magnesium grains, 6.02% zinc oxide, 5.35% 
binder, 5.01% potassium dichromate, 0.02% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a tracer for large caliber ammunition such as grenades and similar projectiles. 


05-01-017A: Specialty depleted uranium tracer composition for large caliber ammunition: 
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Bullet Tracer compositions 
Into a suitable ball mill or vertical mixer, place 250 grams of finely ground depleted uranium metal, followed by 125 grams of finely 
ground 50/50 aluminum magnesium alloy. Thereafter, tumble the mixture at 150 RPM for about 30 minutes. Thereafter, place the 
mixture into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, and then add in 125 grams of potassium 
perchlorate. Thereafter, add in 150 milliliters of hexane, and then blend the mixture on moderate speed for about 45 minutes. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into the tracer cavity of any desired projectile, and the 
resulting projectiles need to be cured at room temperature for several days until dry. 
Burn rate: Slow. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% depleted uranium metal, 25% aluminum magnesium alloy, 25% potassium perchlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a spotting tracer composition for large caliber ammunition. 
Note: depleted uranium is radioactive so caution should be maintained. 


05-01-018A: Multi purpose tracer composition for various applications: 

Into a suitable empty ball mill, or vertical mixer, place 5 milliliters of linseed oil, and then add in 100 grams of magnesium powder. 
Thereafter tumble or rotate the mixture at 75 RPM for about 10 minutes to coat the magnesium powder. Thereafter, place this coated 
magnesium into a suitable mixing drum, or bowl, equipped with motorized stirrer, in the usual manner, and then add in 380 grams of 
barium peroxide, and then followed by 20 grams of aluminum stearate. Thereafter, add in 150 milliliters of ether, and then blend the 
mixture on moderate speed for about 45 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
the tracer cavity of any desired projectile, and the resulting projectiles need to be cured at room temperature for several days until dry. 
Burn rate: Typical 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 76% barium peroxide, 20% magnesium powder, 4% aluminum stearate 


_ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Use: Can be used as a tracer composition for ammunition. 


05-01-018B: Multi purpose tracer composition for various applications: 

Into a suitable empty ball mill, or vertical mixer, place 5 milliliters of linseed oil, and then add in 120 grams of magnesium powder. 
Thereafter tumble or rotate the mixture at 75 RPM for about 10 minutes to coat the magnesium powder. Thereafter, place this coated 
magnesium into a suitable mixing drum, or bowl, equipped with motorized stirrer, in the usual manner, and then add in 367.5 grams 
of barium peroxide, and then followed by 12.5 grams of magnesium stearate. Thereafter, add in 150 milliliters of ether, and then 
blend the mixture on moderate speed for about 45 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be 
pressed into the tracer cavity of any desired projectile, and the resulting projectiles need to be cured at room temperature for several 
days until dry. 

Burn rate: Typical 


| Water resistance: Good. 
| Stability: Can be stored for many years. 


Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 73.5% barium peroxide, 24% magnesium powder, 2.5% magnesium stearate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a tracer composition for ammunition. 


05-01-018C: Multi purpose tracer composition for various applications: 
Into a suitable empty ball mill, or vertical mixer, place 5 milliliters of linseed oil, and then add in 125 grams of magnesium powder. 
Thereafter tumble or rotate the mixture at 75 RPM for about 10 minutes to coat the magnesium powder. Thereafter, place this coated 


| magnesium into a suitable mixing drum, or bowl, equipped with motorized stirrer, in the usual manner, and then add in 475 grams of 
barium peroxide, and then followed by 50 grams of zinc stearate. Thereafter, add in 150 milliliters of ether, and then blend the 
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t Tracer compositions 

Bullet Tracer compositions | Bala - 
mixture on moderate speed for about 45 minutes, Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into |_gxplosive ability: None. : i r) j inate, 10% magnesium 

° ; : ; : ne dye agent, 10% calcium resinate, 
the tracer cavity of any desired projectile, and the resulting projectiles need to be cured at room temperature for several days until dry. | percentage: 70% strontium peroxide, 10% 1-methylaminoanthraquinone dye agent, . 
Burn rate: Typical | powder ; . ae hs 
Water resistance: Good. _ Classification: Deflagrating explosive pce ae oo smoke trail effect for daytime operations only (has little or 
Stability: Can be stored for many years. _ Use: Can be used as a tracer composition for amm 
Flammability (1 to 10): 5+ _ po visibility at night). 
Ease of ignition (1 to 10): 5+ : 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 73.07% barium Peroxide, 19.23% magnesium powder, 7.69% zinc stearate, 0.01% residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a tracer composition for ammunition. 


: 
L 


ok : : i i tions only: 

5.01- : i omposition with yellow smoke trail for use in daytime opera ; : 
sae ree aes Pall mill a venical mixer, place 400 grams of strontium peroxide, followed by 50 grams of ee i ae 
i oi id nt eno 50 orang of bis(para-dimethylaminophenyl)-methylenimine hydrochloride (auramine dye). Erne a 
Gace the sienS. at 150 RPM for about 1 hour at room temperature. reais eae ee nn sears ore d 
as ized stirrer, and then add in 100 milliliters of 95% ethyl alcohol. Thereafter, b 
see ee oe ae is ready for use. To use, the mixture needs to be pressed into the tracer cavity of any desired 
| lor a : i in the usual manner. 
05-01-019A: Tracer composition for high caliber projectiles: projectile under high pressure, and then De 
Into a suitable empty ball mill, or vertical mixer, place 300 grams of barium peroxide, followed by 175 grams of antimony trisulfide, _ Burn rate: Typical 
followed by 20 grams of asphaltum, and then followed by 5 grams of graphite powder. Thereafter, tumble or rotate the mixture at 


_ Water resistance: Good. 
150 RPM for about 2 hours at room temperature. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 


Stability: Can be stored for many years. 
Ba cer ely of atly desired projectile under a pressure of 25,000 psi. Flammability (1 to 10): 5 
Burn rate: Typical 


Ease of ignition (1 to 10): 5 
Water resistance: Good. 


_ Tendency to cake: None. 
Stability: Can be stored for many years. _ Explosive ability: None. ; , : 
Flammability (1 to 10): 5 - ee: 80% strontium peroxide, 10% auramine dye, 10% calcium resinate 
Ease of ignition (1 to 10): 5% 


: i : ; i technic mixture). : 

| ification: Deflagrating explosive (classified as pyrotec : i i has little or 
Tendency to cake: None sae be used as a tracer composition for ammunition with a secondary smoke trail effect for daytime operations only ( 
Explosive ability: None. 


| no visibility at night). 
Percentage: 60% barium peroxide, 35% antimony trisulfide, 4% asphaltum, 1% graphite powder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a tracer composition for ammunition. 


ss : : : ; dens 

5 : i mposition with black smoke trail for use in daytime opera : 

ee nein _ penal mixer, place 350 grams of strontium peroxide, followed by 50 grams of calcium resinate, 
0 : : 


x ixture 
_ followed by 75 grams of anthracene, and then followed by 25 grams of magnesium powder. Thereafter, tumble or rotate the mix 


ixture into a suitable bowl, equipped with 
05-01-020A: Specialty red tracer composition with red smoke trail for use in daytime operations: _ at 150 RPM for about 1 hour at room temperature. Rees Le thae st aon Gn tindénte speed for about hour 
Into a suitable empty ball mill, or vertical mixer, place 350 grams of strontium peroxide, followed by 50 grams of calcium resinate, : motorized stirrer, and then add in 75 milliliters . estates Nae . sresceilanto tne acer caviniol aniy desired srojecuicuidee 
followed by 75 grams of 1 -methylaminoanthraquinone, and then followed by 25 grams of magnesium powder. Thereafter, tumble or _ Thereafter, the mixture is ready for use. To use, the as Oe ial ae 
rotate the mixture at 150 RPM for about 1 hour at room temperature. Thereafter, place the tumbled mixture into a suitable bowl, | high pressure, and then cured at ordinary temperatures in : 


| Burn rate: Typical 

| Water resistance: Good. 

_ Stability: Can be stored for many years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 % 


Water resistance: Good. 


Stability: Can be stored for many years. | Tendency to cake: None. 

Flammability (1 to 10): 5+ _ Explosive ability: None. : ; F 

Ease of a (1 to He 5 Rie Ot 70% strontium peroxide, 15% anthracene, 10% aaa resinate, 5% magnesium powder 

Tendency to cake: None. _ Classification: Deflagrating explosive (classified as pyrotechnic senate ie hail ehtwct fn dayeinneloperenony 
Explosive ability: None. _ Use: Can be used as a tracer composition for ammunition with a secondary smoke 


Percentage: 70% strontium peroxide, 15% 1-methylaminoanthraquinone dye agent, 10% calcium resinate, 5% magnesium powder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a tracer composition for ammunition with a secondary smoke trail effect for daytime operations. 


05-01-020B: Specialty tracer composition with red smoke trail for use in daytime operations only: 

Into a suitable empty ball mill, or vertical mixer, place 350 grams of strontium peroxide, followed by 50 grams of calcium resinate, 
followed by 50 grams of 1 ~methylaminoanthraquinone, and then followed by 50 grams of ortho-dihydroxy benzene. Thereafter, 
tumble or rotate the mixture at 150 RPM for about 1 hour at room temperature. Thereafter, place the tumbled mixture into a suitable 
bowl, equipped with motorized stirrer, and then add in 100 milliliters of 95% ethyl alcohol. Thereafter, blend the mixture on moderate 
speed for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into the tracer cavity of any 


desired projectile under high pressure, and then cured at ordinary temperatures in the usual manner. 
Burn rate: Typical 


Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 
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Match Head Compositions Match Head apes = 
: . +4: ropellants 
Section 2: Match-head Comp ositions ee Tartrate (see Ammonium Nitrate Gun 72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
ical. din thi. i j included _-| propellants) Propellants) 
Chemica Ky use in this section (binders are not inc ude f) 73. Sodium Azide (see Ammonium Nitrate Gun 74. Sodium Chloride (see Ammonium Nitrate Gun 
[ 1. Potassium nitrate (see Black Powder) _| 2. Sulfur (see Black Powder) : propellants) Propellants) 
3. Charcoal (see Black Powder) icin 4, Sugar Carbon (see Modified Black Powder) ba paietad Sulfate (see Nitrocellulose Gun Propellants) 76. Lead Stearate (see Nitrocellulose Gun Propellants) 
| 5. Barium Chromate (see Modified Black Powder) 6. Potassium Perchlorate (see Modified Black Powder) 77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 
7. Potassium Dichromate (see Modified Black Powder) 1 ts Ammonium Bisulfide (see Modified Black Powder) 79. Sodium Propionate (see Miscellaneous Gun 80. Picric Acid (see Miscellaneous Gun Propellants) 
[ 9. Potassium chlorate (see Modified Black Powder) | 10. Carbon Disulfide (see Modified Black Powder) propellants) 
11. Nitrocellulose (see Modified Black Powder) [2. Lead Tetraoxide (see Modified Black Powder) 81. Copper--oxide (see Miscellaneous Gun Propeliants) 82. Ammonium Picrate (see Miscellaneous Gun 
13. Diphenylamine (see Modified Black Powder) iE 14, Titanium Dioxide (see Modified Black Powder) Propellants) 
15. Manganese Dioxide (see Modified Black Powder) | 16. Sodium Benzoate (see Modified Black Powder) 83. Barium Peroxide (see Bullet Tracer Compositions) i 84, Magnesium Carbonate (see Bullet Tracer 
17. Ammonium Nitrate (see Modified Black Powder) i 18, Calcium Carbonate (see Modified Black Powder) Compositions) - 
19. Sodium Nitrate (see Modified Black Powder) 20. Urea (see Modified Black Powder) 35. Strontium Peroxide (see Bullet Tracer Compositions) 86. Strontium Nitrate (see Bullet Tracer Comp gsiélons) 
21. Lead Nitrate (see Modified Black Powder) il 22. Nitro Starch (see Modified Black Powder) 87. Cupric chloride (see Bullet Tracer Compositions) 88. Hexachlorobenzene (see Bullet Tracer Comp ositions) 
23. Ammonium Perchlorate (see Ammonium Perchlorate 24, Aluminum powder (see Ammonium Perchlorate _ [ 89. Strontium oxalate (see Bullet Tracer Compositions) 90. Mercury-I-Chloride (see Bullet Tracer Com positions) 
Rocket Propellants) Rocket Propellants) : 91. Zinc Oxalate (see Bullet Tracer Compositions) 92. Zinc Chloride (see Bullet Tracer Comp sitions) 
25. Magnesium Sulfide (see Ammonium Perchlorate 26. Copper Chromite (see Ammonium Perchlorate Rocket | 93, Uranium (see Bullet Tracer Compositions) =) 94. Zirconium nitrate (see Bullet Tracer Comp ositions) 
Rocket Propellants) | Propellants) ' 95. Yttrium Nitrate (see Bullet Tracer Compositions) 96. Yttrium Oxide (see Bullet Tracer Comp ositions) 
27, Nitroguanidine (see Ammonium Perchlorate Rocket ~al, 28. Ammonium Sulfate (see Ammonium Perchlorate | 97. Zirconium Oxide (see Bullet Tracer Compositions) 98. Cerium Oxide (see Bullet Tracer Compositions = 
Eropela) Rocker Eropellant) 99. Hexachloroethane (see Bullet Tracer Compositions) 
as pee a (see Ammonium Perchlorate Rocket 30. a Oxide (see Ammonium Perchlorate Rocket | (101. Anthracene (see Bullet Tracer Compositions) |_| 102. Phosphorus Sesquisulphide _____ 
ropellants Propellants : S 
31. Jron-H-oxide (see Ammonium Perchlorate Rocket — SET Hydride (see Ammonium Perchlorate ' —< ee ae Pa 
Propellants) a Rocket Propellants) i P ie 
33. Teflon (see Ammonium Perchlorate Rocket 34. Zinc Oxide (see Ammonium Perchlorate Rocket : 
Propellants) Propellants) / | | 
35. Ammonium Dichromate (see Ammonium Perchlorate 36. Lithium Perchlorate (see Ammonium Perchlorate 2 > 
Rocket Propellants) Rocket Propellants) Forms light yellow crystals with a strange odor. The crystals 
37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium at i have melting point of 290 Celsius, and a boiling point of 515 
Rocket Propellants) Perchlorate Rocket Propellants) Celsius. The crystals are insoluble in water, and are 
39. Iron-Il]-oxide (red iron oxide) (see Ammonium 40. PVC (see Ammonium Perchlorate Rocket Propellants) decomposed by it forming phosphoric acid and hydrogen 
Perchlorate Rocket Propellants) sulfide. The crystals are soluble in carbon disulfide. 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 42, Sodium Hydride (see Ammonium Perchlorate Rocket 103. Boric acid 104. Aluminum Hydroxide 
Propellants) Propellants) OH OH 
43. Titanium Hydride (see Ammonium Perchlorate Rocket | 44, Silicon Nitride (see Ammonium Perchlorate Rocket 
Propellants) _| Propellants) B Al 
45. ADN (see ADN Rocket Propellants) | is 46. Urea Nitrate (see ADN Rocket Propellants) ec 4 ae Son 4 Oo “SoH 
47. Silicon Powder (see ADN Rocket Fropellants) +} oes Hexatine (see ADN Rocket Propellants) aay | Boric acid forms colorless crystals or white granules or | Forms a white bulky powder, which is insoluble in water and | 
SiKDN Gee ADN Rec eae) 7 2p podium hy pophosphite (see ADN Rocket Propellants) | sider The melting point of boric acid is about 171 Celsius, all known solvents. The solid breaks down into aluminum 
Be ee eeneUETOpeHAIS) ga eter MOUS ee smn onitian Nitrate Hocker but transfer to boric oxide begins at higher temperatures. The oxide when heated to high temperatures. Aluminum hydroxide 
TP iseacia dis cli Cail 11 is soluble in acids. 
33. TNT (see Ammonium Nitrate Rocket Propellants) 54. Acrylamide (see Miscellaneous Rocket H.P. Rocket a = sugh cy soluble ae aid ehohol 106. Glucose 
Proneilants 05. Antimony Pentasulfide ae OH 
55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. S S _S 
Propellants) a Rocket Propellants) ine ae Sa! xe 7 | On 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. Sb Sb 4 
| Rocket Propellants) hs Rocket Propellants) __| H 
59. Red Phosphorus (see Miscellaneous Rocket H.P. 60. Sodium Borohydride (see Miscellaneous Rocket H.P. HO OH 
Rocket Propellants) Rocket Propellants) 3 a 
61. Sodium chlorate (see Miscellaneous Rocket HP. 62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket OH OH 
Booker Eropelauts) Hropellants) Forms an orange-yellow solid. The solid is stable at room Glucose forms colorless, transparent crystals, or white 
63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket temperature and does not react with water. The powder is granules, or powder. Glucose exists in several forms, but the 
Rocket Propellants) Propellants) insoluble in water and most organic solvents. Antimony main form has a melting point of 83 Celsius. The crystals are 
65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 66. Aluminum Stearate (see Ammonium Nitrate Gun pentasulfide reacts with acids forming toxic hydrogen sulfide very soluble in water, but only slightly soluble in alcohol. 
Propellants) Propellants) ae Glucose is the main source of energy for all plants. Glucose 
67. Aluminum Hydride (see Ammonium Nitrate Gun 68. Magnesium Peroxide (see Ammonium Nitrate Gun e can be prepared by inverting table sugar with dilute acids. 
Propellants) Propellants) 107. Sodium Hydroxide 108. Lead Hypophosphite 
69. Potassium Permanganate (see Ammonium Nitrate Gun 70. Calcium Hydride (see Ammonium Nitrate Gun 
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Match Head Compositions 


Na 


QH 


HO 0 20 
See Ps er Bate 


P 


H H 


The melting point is 318 Celsius. Sodium hydroxide is very 
soluble in water, and its dissolving in water generates much 
heat, so use caution. It is also readily soluble in alcohol. 


Sodium hydroxide is prepared by electrolysizing a solution of 
table salt in a divided cell. 


109. Calcium Sulfate 


Sodium hydroxide forms white granules, lumps, or powder. 


crystals are toxic, so users should use caution. The salt is 
insoluble in water and the usual solvents. 


Forms a hygroscopic crystalline powder or granules. The | 


Calcium sulfate forms white granules or powder. The 


anhydrous form is a white powder that reacts with water 
eee a series of hydrates. The hydrates are capable of 


= 


setting to hard masses, such as plaster of Paris. 


nn an 


1, 05-02-001A: Safety-match composition 1: 50% potassium 
chlorate, 12.5% standard animal glue binder, 12% siliceous 
microspheres, 9% manganese dioxide, 5.5% sulfur, 5.5 
diatomaceous earth combustible, 2.5% ferric oxide coloring 
agent, 1% zinc oxide filler, 1% hydroxyethyl cellulose curative 
1% potassium dichromate catalyst 


- Match Head Compositions in this section - 


2. DS O2UtB: Safety-match (modified) composition 2: 
49.5% potassium chlorate, 30% siliceous microspheres, 12.5% 
standard animal glue binder, 5.5% sulfur, 1.1% hydroxyethyl 


cellulose curative, 1.1% potassium dichromate catalyst, 0.30% 
impurities 


3. 05-02-0024: “Strike anywhere” match composition 1: 
35% potassium chlorate, 19% siliceous microspheres, 17% 
standard animal glue binder, 15.5% Plaster of Paris 7 % 
Phosphorus Sesquisulphide, 6% zine oxide, 0.50% de 


5. 05-02-003A: Match-book match composition 1: 


55% 
potassium chlorate, 10% standard animal glue binder, 7 5% 
siliceous microspheres, 7.5% flour glass, 6.2% diatomaceous 
earth, 5% zine oxide, 5% sulfur, 2.2% starch filler, 0.75% 
potassium dichromate, 0.50% gum Arabic, 0.25% dye, 0.10% 
impurities 


4. 05-02-002B: “Strike anywhere” (modified) match 
composition 2: 40.4% potassium chlorate, 18.7% Phenolic 
resin microspheres, 17.2% standard animal glue binder, 8.8% 
plaster of Paris, 8.2% Phosphorus Sesquisulphide, 6% zinc 
oxide, 0.32% dye, 0.380% impurities 

6. 05-02-004A:“Double dip” friction resistant match stick 
composition 1: 41.8% potassium chlorate, 13.3% standard 
animal glue binder, 13.35% flour glass, 8% sulfur, 7.8% plaster 
of Paris, 3.7% clay, 2.9% calcium resinate, 2.9% dye, 2.6% zinc 
oxide, 2.2% red phosphorus, 0.75% gun Arabic, 0.10% 
potassium dichromate, 0.60% impurities 


7. 05-02-005A; Clean burning match composition 1: 46% 
potassium chlorate, 23.5% glass powder, 13% standard animal 
glue, 5.8% diatomaceous earth, 3.5% graphite, 3.5% 
nitrocellulose, 2.3% dextrin, 1.2% dye, 0.70% boric acid 


8. 05-02-006A: Quick-lite “easy light” weather proof match 
composition 1: 48.5% potassium chlorate, 24.9% glass powder, 
14. 6% standard animal glue, 3.2% diatomaceous earth, 2.6% 
titanium dioxide, 1.3% wood pulp, 1.3% starch, 1.3% aluminum 
hydroxide, 1% moisture, 0.65% turpentine, 0.65% shellac, 


05-02-007A: “Strike anywhere” match head composition 
49. 7% potassium chlorate, 21.3% Jeldspar, 12.7% gelatin, 7.1% 
limestone, 2.8% red Phosphorus, 2.7% starch, 2.7% titanium 


dioxide, 0.35% animal glue, 0.2% sodium dithionite, 0.450% 
residue 


10. 05-02-007B: Safety match composition 3: 54.4% 
potassium chlorate, 20.4% felspar, 6.8% iron oxide, 6.8% 
limestone, 4% gelatin, 4% starch, 2.7% animal glue, 0.5% red 
Phosphorus, 0.09% Arylan PWS foaming agent, 0.31% residue 


il. 05-02-008A: Match striking composition for flares and 
similar devices: 31.7% condensation product of cresylic acid 
and paraformaldehyde with hexamethylenetetramine, 19.1% 
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12. 05-02-009A: Safety match composition: 48.8% potassium | 
chlorate, 23.9% lead hypophosphate, 13.6% lead nitrate, 12.6% 
animal glue, 0.79% ground glass, 0.18% guin benzoin, 0.13% 


Laser ess i 


Match Head Compositions 
slate dust, 17.2% red phosphorus, 12.7% emery, 8.2% antimony mixed residues 
sulfide, 6.3% glass powder, 4.4% chalk, 0.4% mixed impurities | 
13. 05-02-010A: High heat producing match composition: 
32.7% glass powder, 27.2% potassium chlorate, 16.3% 
magnetic iron oxide, 14.5% animal glue, 5.4% aluminum, 3.6% 
iron oxide, 0.30% impurities 
15. 05-02-012.A: Classic match composition: 27.5% potassium 
chlorate, 20.6% ground glass, 13.7% iron-IIl-oxide, 13.7% 
phosphorus trisulfide, 13.3% animal glue, 11% zine oxide, 
0.20% balance 


14. 05-02-011A: Standard match composition: 26.6% 
potassium chlorate, 18.6% glass powder, 14.6% ferrous 
peroxide, 14.6% zine white, 13.3% animal glue, 12% 
phosphorus sesquisulfide, 0.30% balance 

16. 05-02-013A: Classic match composition with zinc 
hypothiophosphate burn increaser: 27.9% potassium 
chlorate, 20.9% ground glass, 20.9% zine hypothiophosphate, 
13.4% animal glue, 8.3% iron-Il[-oxide, 8.3% zinc oxide, 0.30% 
balance 

| 18. 05-02-015A: Classic match composition: 45% potassium 
chlorate, 15% glass, 15% flours of sulfur, 12% 
diazobenzenesulfonic acid, 10% animal glue, 3% antimony 
sulfide 

20. 05-02-017A: Friction resistant match composition: 
= potassium chlorate, 15% ammonium sulfate, 8% glucose 


17. 05-02-014A: Classic match composition with gum 

ammoniac binder: 33.8% potassium chlorate, 16.9% glass, 

16.9% zine oxide, 15.2% phosphorus sesquisulfide, 11.8% 

animal glue, 5% gum ammoniac, 0.40% mixed impurities 

19. 05-02-016A: Classic match composition (circa 1870): 

59% potassium chlorate, 22% gelatin, 18% pumice, 1% iron 
protoxide 

21. 05-02-018A: Classic waterproof match composition: 

49% potassium chlorate, 29% powdered glass, 21% resorcin, 

1% sodium hydroxide 

23. 05-02-020A: Friction sensitive composition for use in 

matches: 52.63% potassium chlorate, 14.03% calcium 

plumbate, 14.03% gum acacia, 7.01% powdered glass, 5.26% 
red phosphorus, 5.26% gum Arabic, 1.75 % sulfur, 0.03% mixed 
residual balance 

25. 05-02-0224: Friction sensitive composition for use in 
“strike anywhere” matches: 39.21% potassium chlorate, 
19.6% powdered glass, 12.74% glue, 11.76% whiting, 9.8% red 

phosphorus, 6.86% plaster of Paris, 0.03% mixed balance 


j 


22. 05-02-019A: Friction sensitive composition for use in 
matches: 59% red phosphorus, 18% antimony sulfide, 11.5% 
gum acacia, 11.5% carbon black 

24. 05-02-021A: Friction sensitive composition for use in 
matches: 42.34% potassium chlorate, 28.09% lead 
ec 13.98% dye/pigment, 5.85% gum Arabic, 3.59% 


potassium dichromate, 4.12% red phosphorus, 0.03% residual 
balance 

26. 05-02-023A: Friction sensitive composition for use in 
matches: 34.48% potassium chlorate, 17.24% antimony 
trisulfide, 17.24% lead nitrate, 8.62% vegetable charcoal, 
8.62% red phosphorus, 8.62% potassium dichromate, 5.17% 
animal glue, 0.01% residual balance 

28. 05-02-025A: Friction sensitive composition for use in 
matches: 42.85% potassium chlorate, 20% powdered glass, 
15.23% animal glue, 9.52% red phosphorus, 3.8% plaster of 
Paris, 3.8% zinc oxide, 2.85% sulfur, 1.9% whiting, 0.05% 
residue 

30. 05-02-026B: Classic match-head composition: 33.84% 
powdered sand, 30.76% ammonium perchlorate, 26.15% animal 
glue, 9.23% phosphorus sequi-sulfide, 0.02% residual balance 


| 27, 05-02-024A: Friction sensitive composition for use in 
matches: 35.08% potassium chlorate, 22.8% glass powder, 
12.28% animal glue, 12.28% zinc oxide, 7.01% red phosphorus, 
5.26% lead hypophosphite, 3.5% gum benzoin, 1.73% sulfur, 
0.04% mixed balance 
29. 05-02-026A: Classic match-head composition: 33.33% 
sand, 29.16% animal glue, 20.83% potassium perchlorate, 
12.5% phosphorus sesqui-sulfide, 4.16% sulfur, 0.02% residual 
balance 
31. 05-02-027A: Classic “safety” match-head composition: 
30% potassium perchlorate, 27% powdered sand, 16% animal 
glue 10% magnesium/silicon alloy, 10% red phosphorus, 7% 
powdered chalk 
33. 05-02-029A: Weatherproof match composition: | 
38.09% potassium chlorate, 15.87% powdered glass, 15.87% 
powdered pumice stone, 9.52% sodium nitrate, 7.93% corn 
starch, 6.34% antimony trisulfide, 3.17% cascarilla bark, 1.58% 
| antmal glue, 1.58% lamp black, 0.05% mixed balance 


32. 05-02-028A: Match composition for multiple uses: 
56.41% potassium chlorate, 35.89% composition 1, 7.69% 
composition 2, 0.01% mixed balance 


—eree 
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05-02-001A Safety-match composition 1: 

Into a mixing blender, equipped with a plastic mixing blade, preferably a Teflon blade, place 50 grams of standard animal glue, 
followed by 10 grams of ferric oxide, followed by 4 grams of zinc oxide, followed by 4 grams of hydroxyethyl cellulose, and then 
thoroughly blend the mixture on high for about 10 to 15 minutes. Thereafter, add in 22 grams of flours of sulfur, followed by 22 
grams of diatomaceous earth, and then followed by 48 grams of siliceous microspheres, and then continue to thoroughly blend the 
mixture on high at room temperature for about 10 to 15 minutes. Afterwards, carefully add in 36 grams of manganese dioxide, 
followed by 4 grams of potassium dichromate, and then followed by 200 grams of potassium chlorate. Thereafter, continue to blend 
the mixture on high at room temperature for about 10 minutes. After 10 minutes, the mixture is ready to be cast. To cast the match 


Match Head Compositions 
head composition, the semi-fluidized mixture should be placed into a small glass or cup, and the wood “matches” are then dipped and 
re-dipped into the semi-fluidized mixture. Thereafter, the wood matchsticks should then be cured for several days. 
Burn rate: Moderate. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 84% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% potassium chlorate, 12.5% standard animal glue binder, 12% siliceous microspheres, 9% manganese dioxide, 
5.5% sulfur, 5.5 diatomaceous earth combustible, 2.5% ferric oxide coloring agent, 1% zinc oxide filler, 1% hydroxyethyl cellulose 
curative, 1% potassium dichromate catalyst 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Matches, match heads, and as an igniter composition in smoke grenades. 


05-02-001B: Safety-match (modified) composition 2: 

Into a mixing blender, equipped with a plastic mixing blade, preferably a Teflon blade, place 49.7 grams of standard animal glue, 
followed by 4.4 grams of hydroxyethyl cellulose, and then thoroughly blend the mixture on high for about 30 minutes. Thereafter, add 
in 22 grams of flours of sulfur, followed by 120 grams of siliceous microspheres, and then continue to thoroughly biend the mixture 
on high at room temperature for about 10 to 15 minutes. After 10 to 15 minutes, carefully addin 4.4 grams of potassium dichromate, 
and then followed by 197 grams of potassium chlorate. Thereafter, continue to blend the mixture on high at room temperature for 
about 15 minutes. After 15 minutes, the mixture is ready to be cast. To cast the match head composition, the semi-fluidized mixture 
should be placed into a small glass or cup, and the wood “matches” are then dipped and re-dipped into the semi-fluidized mixture. 
Thereafter, the wood matchsticks should then be cured for several days. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 49.5% potassium chlorate, 30% siliceous microspheres, 12.5% standard animal glue binder, 5.5% sulfur, 1.1% 
hydroxyethyl cellulose curative, 1.1% potassium dichromate catalyst, 0.30% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Matches, match heads, and as an igniter composition in smoke grenades. 


05-02-002A: “Strike anywhere” match composition 1: 

Into a mixing blender, equipped with a plastic mixing blade, preferably a Teflon blade, place 68 grams of standard animal glue, 
followed by 24 grams of zinc oxide, followed by 2 grams of any desired dye (use the color of your choice), and then followed by 62 
grams of plaster of Paris, aud then thoroughly blend the mixture on high for about 10 to 15 minutes. Thereafter, add in 28 grams of 
Phosphorus Sesquisulphide, followed by 76 grams of siliceous microspheres, and then continue to thoroughly blend the mixture on 
high at room temperature for about 10 to 15 minutes. Afterwards, carefully add in 140 grams of potassium chlorate, and then 
continue to blend the mixture on high at room temperature for about 10 minutes. After 10 minutes, the mixture is ready to be cast. To 
cast the match head composition, the semi-fluidized mixture should be placed into a small glass or cup, and the wood “matches” are 


then dipped and re-dipped into the semi-fluidized mixture as many times as possible. Thereafter, the wood matchsticks should then be 
cured for several days. 


Burn rate: Above moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35% potassium chlorate, 19% siliceous microspheres, 17% standard animal glue binder, 15.5% plaster of Paris, 7% 
Phosphorus Sesquisulphide, 6% zinc oxide, 0.50% dye 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Matches, match heads, and as an igniter composition in smoke grenades, and other similar pyrotechnic munitions. 


05-02-002B: “Strike anywhere” (modified) match composition 2: 


192 


Match Head Compositions 


| i i ic mixi Teflon blade, place 68.8 grams of standard animal glue, 
i ixi der, equipped with a plastic mixing blade, preferably a : 
ip daar a ete oxide, followed by 1.3 grams of any desired dye (use the color of your oo, and me re oe 
? ix i 15 minutes. Thereafter, add in 
i blend the mixture on high for about 10 to 
| grams of plaster of Paris, and then thoroughly igh f : spear precaiuaerate ile 
7 i i d by 74.8 grams of phenolic resin microspheres, an g 
a eae ane 5 mi fully add in 161 grams of potassium chlorate. 
i i for about 10 to 15 minutes. Afterwards, carefully grams 
oe at ee i for about 10 minutes. After 10 minutes, the mixture is ready to 
. continue to blend the mixture on high at room temperature or al 8. : 
ae oe iis match head composition, the semi-fluidized mixture should be placed into a small glass or cup, and - eee 
) : nee are then dipped and re-dipped into the semi-fluidized mixture. Thereafter, the wood matchsticks should then be cured for 
sm 


__ several days. 
Burn rate: Above moderate 
| Water resistance: Very good. 


| Stability: Can be stored for many years. 
| Flammability (1 to 10): 8 

| Base of ignition (1 to 10): 9 

| Tendency to cake: None. 

_ Explosive ability: None. 


| Water resistance: Very good. 


i in mi g imal glue binder, 8.8% plaster of 
_ Percentage: 40.4% potassium chlorate, 18.7% phenolic resin microspheres, 17.2% standard animal g. 


Paris, 8.2% Phosphorus Sesquisulphide, 6% zinc oxide, 0.32% dye, 0.380% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


| Use: Matches. match heads, and as an igniter composition in smoke grenades, and other similar pyrotechnic munitions. 


-02- : tch composition 1: ; 
I ae : see Nereeeeae with . plastic mixing blade, preferably a Teflon blade, place 40 grams of standard animal glue, 


| followed by 20 grams of zinc oxide, followed by 1 grams of any desired dye (use the color of your choice), — et ie of 
i tomaceous earth, and then followed by 2 grams of gum Arabic, and then thoroughly blend the mixture on hig abo iii 
nines Thereafter eee in 30 grams of flour glass, followed by 30 grams of siliceous microspheres, followed by 20 grams o, 


of sulfur, and then followed by 9 grams of powdered starch, and then continue to acca) — a sae Ss ey nee F 
5 mi ds. carefully add in 3 grams of potassium dichromate, 
ee ats i high at room temperature for about 10 minutes. After 10 
ium chlorate. Thereafter, continue to blend the mixture on hig om tem 
ed ieee is ready to be cast. To cast the match head composition, the semi-fluidized mixture should be placed into a small 


__ glass or cup, and the paper/cardboard “matches” are then dipped and re-dipped into the semi-fluidized mixture. Thereafter, the 


_ matchsticks should then be cured for several days. 
| Burn rate: Above moderate 

| Water resistance: Very good. 

| Stability: Can be stored for many years. 

| Flammability (1 to 10): 8 

__ Ease of ignition (1 to 10): 9 

| Tendency to cake: None. 

__ Explosive ability: None. 


i i i 7.5% siliceous microspheres, 7.5% flour glass, 6.2% 
: 55% potassium chlorate, 10% standard animal glue binder, : 
pena an ee 5% zinc oxide, 5% sulfur, 2.2% starch filler, 0.75% potassium dichromate, 0.50% gum Arabic, 0.25% dye, 


0.10% impurities 


| Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Use: Matches, match heads, and as an igniter composition in smoke grenades, and other similar pyrotechnic munitions. 


| - : ip” friction resistant matchstick composition 1: ; 
| a fast can baat with a plastic mixing blade, preferably a Teflon blade, place 53 grams of standard animal glue, 


| followed by 10.4 grams of zinc oxide, followed by 11.8 grams of any desired dye (use the color of your choice), followed by 11.8 


grams of calcium resinate, followed by 3 grams of gum Arabic, and then followed by 14.8 grams Be icles oe aaaie 
thoroughly blend the mixture on high for about 10 to 15 minutes. Thereafter, add in 32 grams cs a deh see ae oa 
followed by 31 grams of fresh finely divided plaster of Paris (non moistened), and then followe ry eats ee arte a De 
then continue to thoroughly blend the mixture on high at room temperature for about 10 to : ; ee . > sa Rape tenet 
400 milligrams of. ‘potassium dichromate, and then followed by 166 grams of, potassium chlorate. Tk = ie saps aan 

ixture on high at room temperature for about 10 to 15 minutes. After 10 to 15 minutes, the mixture is ready . fA saa 
ae d ° ition, the semi-fluidized mixture should be placed into a small glass or cup, and the paper/cardboard “m: ah 
ae aie cd anne into the semi-fluidized mixture. Thereafter, the matchsticks should then be cured for ft sails oe ‘ : en 
a friction sensitive priming composition, or any suitable friction sensitive composition should be attached to the head of the ma 


|. Composition. 


Burn rate: Moderate. 


Match Head Compositions 
Stability: Can be stored for many years. 


Flammability (1 to 10): 8 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: None. 


Percentage: 41.8% potassium chlorate, 13.3% standard animal Slue binder, 13.35% flour glass, 8% sulfur, 7.8% plaster of Paris, 
3.7% clay, 2.9% calcium resinate, 2.9% dye, 2.6% zinc oxide, 2.2% red phosphorus, 0.75% gun Arabic, 0.10% potassium 
dichromate, 0.60% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Matches, match heads, and as an igniter composition in smoke grenades, and other similar pyrotechnic munitions. 


05-02-005A: Clean burning match composition 1: 

Into a mixing blender, equipped with a plastic mixing blade, preferably a Teflon blade, place 50.8 grams of standard animal glue, 
followed by 2.8 grams of boric acid, followed by 4.8 grams of any desired dye (use the color of your choice), followed by 23 grams 
of diatomaceous earth, and then followed by 9 grams of dextrin, and then thoroughly blend the mixture on high for about 10 to 15 
minutes. Thereafter, add in 14 grams of powdered graphite, followed by 92 grams of glass powder, and then continue to thoroughly 
blend the mixture on high at room temperature for about 10 to 15 minutes. Afterwards, carefully add in 180 grams of potassium 
chlorate, and then slowly and carefully add in, 14 grams of nitrocellulose (200 microns) wetted with 5.6 milliliters of water~19.6 
grams total weight (40% moistened nitrocellulose, commercially available). Note: you may have to grind up the moistened 
nitrocellulose prior to mixing to obtain the desired micron size. Thereafter, continue to blend the mixture on high at room temperature 
for about 10 to 15 minutes. After 10 to 15 minutes, the mixture is ready to be cast. To cast the match head composition, the semi- 
fluidized mixture should be placed into a small glass or cup, and the paper/cardboard “matches” are then dipped and re-dipped into the 
semi-fluidized mixture. Thereafter, the matchsticks should then be cured for several days. 

Burn rate: Moderate. 


Water resistance: Very good. 

Stability: Can be stored for many years, 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46% potassium chlorate, 23.5% glass powder, 13% standard animal glue, 5.8% diatomaceous earth, 3.5% graphite, 
3.5% nitrocellulose, 2.3% dextrin, 1.2% dye, 0.70% boric acid 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Matches, match heads, and as an igniter composition in smoke grenades, and other similar pyrotechnic munitions. 


05-02-006A: Quick-lite “easy light” weather proof match composition 1: 

Into a suitable beaker or glass container, place 112 grams of standard animal Slue, followed by 168 milliliters of warm water. 
Thereafter, rapidly stir the mixture to form a uniform glue mixture. Thereafter, heat this glue solution to 80 Celsius while constantly 
stirring. When its temperature reaches 80 Celsius, gently add in 370 grams of potassium chlorate while stirring the glue solution. 
After the addition of the glue, heat and stir the mixture at 80 Celsius for about 30 minutes. Afterwards, stir in an additional 100 


is reduced to 50 Celsius, add in all at once (while continuously and vigorously stirring) a separate mixture (which you should pre- 


~ = 


prepare before the glue/potassium chlorate mixture) prepared by adding to a ball mill with 100 grams of Teflon coated steel shot of 5 


= g 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 48.5% potassium chlorate, 24.9% glass powder, 14.6% standard animal glue, 3.2% diatomaceous earth, 2.6% titanium 
dioxide, 1.3% wood pulp, 1.3% starch, 1.3% aluminum hydroxide, 1% moisture, 0.65% turpentine, 0.65% shellac 
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Use: Matches, match heads, and as an i 
(95-02-007A: “Strike anywhere” match head composition 3: 


by 13.5 grams of food grade starch, followed by 


Percentage: 49.7% potassium chlorate, | ar, 12, 
pte Hoxie 0.35% animal glue, 0.2% sodium dithionite, 0.450% residue 


Match Head Compositions 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


eniter composition in smoke grenades, and other similar pyrotechnic munitions. 


i i 1 i i ic sti 62 grams of gelatin, followed 
i . i th motorized stirrer using a plastic stir blade, place 
(aa oanenioade es arr ia ee grams of finely divided feldspar, followed by 1.7 grams of animal glue, 
d by 34.5 grams of finely ground limestone, and then lle S 1 ees 
5 to 30 mi 30 mi in 241.5 grams o 

dium dithionite, and then rapidly blend the mixture for about 15 to 30 minutes. After a 30 a eae erect ee 

i pdisstire chlorate, and then continue blending the mixture on moderate ee seal a hain? se Meat once al 
by 20 milliliters of cold water, and then co as 

ae ee aren ae ie After stirring, the mixture is ready to be used. To use, your match sticks need to 

ry abou 


be dipped, dried, and then re-dipped and then dried several more times. 


Burn rate: Average. 
Water resistance: Good. 


followed by 13.5 grams of titanium dioxide, followe 


| Stability: Can be stored for many years. 
| Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 


Tendency to cake: None. 


Be on. 21.3% feldspar, 12.7% gelatin, 7.1% limestone, 2.8% red phosphorus, 2.7% starch, 2.7% 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in making matches of various sizes. 


: ition 3: . 7 F 
ean “a aneAee eaines equipped with motorized stirrer using a plastic stir blade, place 20 grams of gelatin, followe 
oa sut g ; 


as P jae 
20 grams of food grade starch, followed by 101.5 grams of finely divided feldspar, ae whe hie q oa ins 

Piped by 33.8 grams of iron oxide, followed by 450 milligrams of Arylan PWS, and then ss hee a s ig ies 

und linestone. and then rapidly blend the mixture for about 15 to 30 minutes. After . : 3( ae he es 
ee chlorate, and then continue blending the mixture on rece ale giles Seep ee ee ae 

' 5 milliliters of cold water, an era 
Aas hides ae ae After stirring, the mixture is ready to be used. To use, your match sticks need to 
or abou 0 


_ be dipped, dried, and then re-dipped and then dried several more times. 


Burn rate: Average. 


_ Water resistance: Good. 
__ Stability: Can be stored for many years. 


Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 


ive ability: None. ’ : 
sere rie potassium chlorate, 20.4% feldspar, 6.8% iron oxide, 6.8% limestone, 4% gelatin, 
ge: 54. 


glue, 0.5% red phosphorus, 0.09% Arylan PWS foaming agent, 0.31 % residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in making matches of various sizes. 


4% starch, 2.7% animal 


: iki omposition for flares and similar devices: _ peit 
SRG Sa pao iwi Mende: or equivalent, equipped with proper motorized stirrer, place 600 milliliters of cresylic a 
oa = bt + > 


i i for about 30 minutes to form a uniform mix. Now, into 
hexamethylenetetramine, and then blend the mixture I 
Sa ae a ‘coated steel shot of the usual diameter and weight, ee a ie eaiee fa iiaateess i ae 
) lack antimony sulfide, ute ; 
red phosphorus, followed by 235 grams of b A sis 
oe . st sinha i ‘finely divided emery, followed by 181 grams of glass powder, ee 1 aang hee “ae Sue 
‘ ira tien aon the mixture at 150 RPM for about 30 minutes at room temperature. Thereafter, p ry 
chalk, 5; 


cs + - > 


i ass should be pressed int F 

eet on cian ea ean the flare or smoke tube body. Thereafter, these molds should be placed na oe ree an 

eee o 135 Celsius for about 2 hours. Thereafter, remove thie molds, once they have cooled, and then remove the p 
eal ‘ : 


iki iti ithout trouble. 
compositions. Note: Teflon coated molds work best, so as to remove the striking composition with 


Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 


Match Head Compositions 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9+ (based on striking the composition). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 31.7% condensation product of cresylic acid and paraformaldehyde with hexamethylenetetramine, 19.1% slate dust, 
17.2% red phosphorus, 12.7% emery, 8.2% antimony sulfide, 6.3% glass powder, 4.4% chalk, 0.4% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in road flares, smoke grenades, and other devices that are initiated by “striking” the device/composition on a suitable 
surface. 


05-02-009A: Safety match composition: 

Into a suitable beaker or similar container, equipped with motorized stirrer, place 68 grams of standard animal glue, followed by 45 
milliliters of water, and then followed by 22 grams of lead nitrate, and then blend the mixture for about 5 minutes to dissolve the 
solids. Thereafter, add in 22 grams of 95% ethyl alcohol, followed by Z gram of gum benzoin, and then continue to blend the mixture 
for about 5 to 10 minutes. Thereafter, add in 263 grams of potassium chlorate, followed by 129 grains of lead hypophosphate, 
followed by 51.6 grams of lead nitrate, followed by 4.3 grams of ground glass, and then continue to blend the 
15 minutes. Thereafter, add in about 20 milliliters of hot water, and then continue to blend the mixture for abou 
pasty mass. After 5 minutes, the mixture is read 
mixture and then allowed to cure for a day or s 
Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 6 (based on striking the composition). 
Tendency to cake: None. 

Explosive ability: None. 

Percentage: 48.8% potassium chlorate, 23.9% lead hypophosphate, 13.6% 
0.18% gum benzoin, 0.13% mixed residues 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches that are hard to ignite, and only ignite on proper surfaces such as a flint or “sand paper” type surfaces. 


t 5 minutes to form a 
y to be used. To do so, the wooden match sticks simply need to be dipped into the 
O. 


lead nitrate, 12.6% animal glue, 0.79% ground glass, 


05-02-010A: High heat producing match composition: 

Into a suitable mixing bowl, container, or similar container, equipped with motorized stirrer, place 15 grams of finely powdered 
aluminum of average mesh, followed by 10 grams of finely powdered red iron-II-oxide, and then add in 150 milliliters of diethyl 
ether, and then blend the mixture for about 5 to 10 minutes. Thereafter. add in 75 grams of potassium chlorate, followed by 45 grams 
of magnetic iron oxide, followed by 90 grams of lass powder, and then continue to blend the mixture on moderate speed until the 
bulk of the solvent evaporates. Once this point is achieved, place 90 milliliters of warm water into a large suitable beaker. and then 
add and dissolve 40 grams of standard animal glue, and then blend the mixture for about 4 minutes to form uniform binder mixture, 
Now, add in the previously blended mixture containing the potassium chlorate, and then blend the entire combined mixture on 
moderate speed for about 30 minutes. Thereafter, the mixture is ready for use. To use, the wood sticks should be dipped, and re-dipped 
as many times as necessary, and then the matches should be allowed to dry for several days or more. Instead of using matchsticks, the 
compositions can be poured and pressed into pellets, discs, tablets, or any other desirable shape in the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 6 (based on striking the composition). 
Tendency to cake: None. 

Explosive ability: None. 

Percentage: 32.7% glass powder, 27.2% potassium chlorate, 16.3% 
3.6% iron oxide, 0.30% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture), 


Use: Can be used to make specialty matches for igniting wet or hard to ignite materials. Can also be used in smoke grenade and other 
similar devices. 


magnetic iron oxide, 14.5% animal glue, 5.4% aluminum, 


05-02-011A: Standard match composition: 

Into a suitable beaker or similar container, place 108 grams of phosphorus sesquisulfide, followed by 240 grams of potassium 
chlorate, followed by 132 grams of ferrous peroxide, followed by 132 grams of finely divided zinc white, followed by 168 grams of 
glass powder, followed by 120 grams of standard animal glue, and then followed by 350 milliliters of water. Thereafter, manually 
blend the mixture using a plastic spatula for abut 20 to 30 minutes to form a uniform mixture. Thereafter, the mixture is ready for use. 
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mixture for about 10 to L 


Match Head Compositions 
To use, the wood sticks should be dipped, and re-dipped as many times as necessary, and then the matches should be allowed to dry 
for several days or more. Instead of using matchsticks, the composition can be poured and pressed into pellets, discs, tablets, or any 
ther desirable shape in the usual manner, and then cured for various purposes. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 74 a 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

: ‘lity: = | 

eae Pca de chlorate, 18.6% glass powder, 14.6% ferrous peroxide, 14.6% zinc white, 13.3% animal glue, 12% 
phosphorus sesquisulfide, 0.30% balance a 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to make matches. Can also be used in smoke grenades and other similar fuses. 


02-012A: Classic match composition: 
: fp a suitable empty ball mill, place 120 grams of phosphorus trisulfide (P2S3), followed by 96 grams of powdered zinc oxide, and 


j for about 15 minutes at 150 RPM. Thereafter, throw in 240 grams of potassium chlorate, and followed by 
a eee and then continue to tumble the mixture for about 10 minutes at 100 RPM. Thereafter, place the 
_ tumbled mixture into a clean beaker or suitable container, equipped with a motorized stirrer utilizing plastic stir blades, and then add 
| in 180 grams of ground glass, followed by 116 grams of standard animal glue, and then followed by 300 milliliters of warm water. 
| Thereafter, blend the mixture on moderate speed for about 30 to 40 minutes to form a uniform mixture. Thereafter, the mixture is 
L ready for use. To use, the wood sticks should be dipped, and re-dipped as many times as necessary, and then the matches should be 
| _allowed to dry for several days or more. Instead of using matchsticks, the composition can be poured and pressed into pellets, discs, 
| tablets, or any other desirable shape in the usual manner, and then cured for various purposes. 
| Burn rate: Average. 
| Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 8 (based on friction). 
Tendency to cake: None. 

i ility: None. 
aE ean OF ci chlorate, 20.6% ground glass, 13.7% iron-HJ-oxide, 13.7% phosphorus trisulfide, 13.3% animal 
L glue, 11% zinc oxide, 0.20% balance ef 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). ae 
Use: Can be used to make matches. Can also be used in smoke grenades and other similar fuses. 


_ 05-02- 7 i composition with zinc hypothiophosphate burn increaser: 

EG : naa pall ste 180 grams of sac Fe pouavnagphcte followed by 240 grams of potassium chlorate, followed 

_by 72 grams of red iron-ITI-oxide, followed by 72 grams of zinc oxide, and then tumble the mixture for about 10 minutes at aE to 
150 RPM. Thereafter, place the tumbled mixture into a clean beaker or suitable container, equipped with a motorized stirrer utilizing 

_ plastic stir blades, and then add in 180 grams of ground glass, followed by 116 grams of standard animal glue, and then followed by 

: 300 milliliters of warm water. Thereafter, blend the mixture on moderate speed for about 30 to 40 minutes to form a uniform mixture. 

L Thereafter, the mixture is ready for use. To use, the wood sticks should be dipped, and re-dipped as many times as necessary, and then 

| the matches should be allowed to dry for several days or more. Instead of using matchsticks, the composition can be poured and 

i pressed into pellets, discs, tablets, or any other desirable shape in the usual manner, and then cured for various purposes. 

| Burn rate: Average. 

_ Water resistance: Good. 

| Stability: Can be stored for many years. 

| Flammability (1 to 10): 7 

__ Ease of ignition (1 to 10): 8 % (based on friction). 

__ Tendency to cake: None. 

- i ility: None. ; ; 

L eee a Brahe ee ait chlorate, 20.9% ground glass, 20.9% zinc hypothiophosphate, 13.4% animal glue, 8.3% iron-III- 

L oxide, 8.3% zine oxide, 0.30% balance 

| Classification: Deflagrating explosive (classified as pyrotechnic mixture). _ 

a Use: Can be used to make matches. Can also be used in smoke grenades and other similar fuses. 


| 05-02-014A: Classic match composition with gum ammoniac binder: 
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ee ee ae ; Match Head Compositions 
er or similar container, equipped with motorized stirrer, place 230 milliliters of warm water. and then add in 27 
° in 272 


of g ? = ‘4 of & ? 


form an emulsion. Thereafter. add j 
: 3 in 181 grams of potassium chil. 
sieges orate, followed by 90.7 grams i i 

eI bated e fa ee Meer et and then followed by 90.7 grams of powdered ale ihe ee He i ee 
ea eit si Aisa eeeneke ris the mixture is ready for use. To use. the matchsticks can Saeed 2 

5 5 Y curing at room temperature or i iti ; 
pict ee p or in an oven. The composition can also be pressed j 
Sipe Aas Ly container or mold in the usual manner. : oo 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7+ 
Ease of ignition (1 to 10): 8% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 33.8% potassi g j j 
pi cnghlae se a ne ne 6.9% glass, 16.9% zine oxide, 15.2% Phosphorus sesquisulfide, 11.8% animal glue, 5% 
ee en Deflagrating explosive (classified as pyrotechnic mixture). 

+ Can be used to make matches. Can also be used in smoke grenades and other similar fuses 


(based on friction). 


Into a suita 
dissolve 30 grams of standard ani 
mal glue. Thereafter, add in 4 
ret x in 43 grams of fours of sulfur. i 
ye i a be 2 stil diazobenzenesulfonic acid, and then hae ne ae Fe ial here ae 
Soe ee e ime ee eas of potassium chlorate, and then continue to blend the ae pee ° 
: Teatter, the mixture is ready for use. To use. the matchstick i : 
: : cks can be dipped and re-dipped 
'g at room temperature or in an oven. The composition can also be pressed into elles ae 


Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for manv years. 
Flammability (1 to 10):7+ 
Ease of ignition (1 to 10): 8+ (based on friction) 
Tendency to cake: None. , 
ee ability: None. 

ercentage: 45% i 
her potassium chlorate, 15% glass, 15% Slours of sulfur, 12% diazobenzenesulfonic acid, 10% animal glue, 3% 
Es a as Deflagrating explosive (classified as pyrotechnic mixture). 

* Can be used to make matches. Can also be used in smoke grenades and other similar fuses 


be dipped and re-dipped as many ti i i 
fone Lea Y umes as possible, and then dried each time in the usual manner. 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7+ : 
Ease of ignition (1 to 10): 8+ (based on friction) 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 59% potassium chlor 
! ate, 22% gelatin, 18% pumice, 1% i j 
oe Deflagrating explosive (classified as yroloctiic a. pees 
se: Can be used to make matches. Can also be used in fuses. , 


05-02-017A: Friction resistant match composition: 
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jpto a Suitable beaker or similar container, equipped with motorized stirrer, place 150 milliliters of diethyl ether, followed by 10 
grams of finely ground glucose, and then stir the mixture for about 5 minutes to form a suspension. Thereafter, add in 20 grams of 
gmmonium sulfate, and then blend the mixture for about 10 minutes on moderate speed. Thereafter, add in 100 grams of potassium 
rhlorate, and then continue to blend the mixture for about 30 minutes at room temperature. Thereafter, heat the mixture to 100 Celsius 
god allow about half the water to evaporate. Thereafter, remove the heat source, and allow the mixture to cool to room temperature. 
Thereafter, blend the mixture for about 5 minutes to form a uniform paste. Thereafter, the mixture is ready for use. To use, the 
matchsticks need to be dipped and re-dipped as many times as possible. The matchsticks need to be thoroughly dried after each 
dipping. Note: this match will not ignite upon friction, and must be primed with a suitable ignition composition. 


purn rate: Average. 
Water resistance: Good. 


| Stability: Can be stored for many years. 
| flammability (1 to 10): 7+ 


Ease of ignition (1 to 10): 8+ (based on friction). 


| Tendency to cake: None. 


Explosive ability: None. 
Percentage: 77% potassium chlorate, 15% ammonium sulfate, 8% glucose 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


| Use: Can be used to make matches, but is primarily used in fuses for grenades and other devices. 


/ 05-02-018A: Classic waterproof match composition: 
| Into a suitable beaker or similar container, equipped with motorized stirrer, place 75 grams of resorcin, followed by 75 grams of a 38 


0 40% formaldehyde solution, followed by 70 grams of a 20% sodium hydroxide solution, followed by 175 grams of potassium 


L chlorate, and then followed by 105 grams of finely powdered glass, and then blend the mixture for about 30 minutes at room 
| temperature. Thereafter, the mixture is ready for use. To use, the matchsticks need to be dipped and re-dipped as many times as 


L possible. The matchsticks need to be thoroughly dried after each dipping. 


_ Burn rate: Average. 
__ Water resistance: Good. 


Stability: Can be stored for many years. 


_ Flammability (1 to 10): 7+ 


Ease of ignition (1 to 10): 8+ (based on friction). 
Tendency to cake: None. 
Explosive ability: None. 


| Percentage: 49% potassium chlorate, 29% powdered glass, 21% resorcin, 1% sodium hydroxide 
__ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
| Use: Can be used to make weatherproof matches. 


| 05-02-019A: Friction sensitive composition for use in matches: 


Into a suitable ball mill, filled with 150 grams of more of Teflon coated steel shot of 1 to 2 millimeters in diameter, place 500 grams 


__ of red phosphorus, followed by 150 grams of antimony sulfide, followed by 100 grams of gum acacia, and then followed by 100 


grams of carbon black. Thereafter, tumble the mixture at 75 to 100 RPM for about 1 hour at room temperature. Thereafter, place the 


finely divided mixture into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual manner, and then add in 
about 50 milliliters of cold water, and then blend the mixture for about 15 minutes on moderate speed to form a paste. Thereafter, dip 
the match sticks into the paste and then allow the sticks to thoroughly dry. If desired, the paste can be dried on a shallow pan or tray 


and then pressed into tablets or pellets. 


| Burn rate: Average. 
| Water resistance: Good. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 8+ (based on friction). 
Tendency to cake: None. 


Explosive ability: None. 
Percentage: 59% red phosphorus, 18% antimony sulfide, 11.5% gum acacia, 11.5% carbon black 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches for multiple uses. 


05-02-020A: Friction sensitive composition for use in matches: 
Into a suitable empty ball mill, or vertical mixer, place 25 grams flours of sulfur, followed by 200 grams of calcium plumbate, 


followed by 200 grams of gum acacia, followed by 75 grams of red phosphorus, and then followed by 75 grams of gum Arabic. 

Thereafter, tumble or rotate the mixture at 150 RPM for about 3 hours. Now, place this tumbled or rotated mixture into a suitable 

mixing drum, equipped with motorized stirrer, in the usual manner, and then add in 750 grams of potassium chlorate, followed by 
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Match Head Compositions 
100 grams of powdered glass. Thereafter, add in 300 milliliters of warm water, and then blend then entire mixture to form a paste. 


i i match sticks simp 
Thereafter, the mixture is ready for use. To use, the match sticks simply need to be dipped, dried, re-dipped, dried, and re-dipped over | thereafter, the mixture is ready for use. To use, the 


an over again to form the match head of any desired thickness. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52.63% potassium chlorate, 14.03% calcium plumbate, 14.03% gum acacia, 7.01% powdered glass, 5.26%red 
Phosphorus, 5.26% gum Arabic, 1.75% sulfur, 0.03% mixed residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches. 


05-02-021A: Friction sensitive composition for use in matches: 

Into a suitable beaker or similar container, place 44 milliliters of warm water, and then add and dissolve 22 grams of gum Arabic. 
Thereafter, add in 21 grams of potassium dichromate, followed by 15.5 grams of red phosphorus, followed by 105.5 grams of lead 
hypophosphite, followed by 52.5 grams of any desired color dye or pigment, followed by 79 milliliters of cold water, and then 
followed by 159 grams of potassium chlorate. Thereafter, blend the mixture on moderate speed for about 1 hour to form a uniform 
paste. Thereafter, the mixture is ready for use. To use, the match sticks simply need to be dipped, dried, re-dipped, dried, and re- 


dipped over an over again to form the match head of any desired thickness. 
Burn rate: Average. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 42.34% potassium chlorate, 28.09% lead hypophosphite, 13.98% dye/pigment, 5.85% gum Arabic, 5.59% potassium 
dichromate, 4.12% red phosphorus, 0.03% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to make matches. 


05-02-022A: Friction sensitive composition for use in “strike anywhere” matches: 

Into a suitable empty ball mill or vertical mixer, place 400 grams of potassium chlorate, followed by 200 grams of powdered glass, 
followed by 120 grams of “whiting”, followed by 70 grams of plaster of Paris powder, 130 grams of glue, followed by 130 
milliliters of warm water. Thereafter, tumble the mixture at 150 RPM for about 2 hours. Thereafter, add in 100 grams of red 
Phosphorus. and then continue to tumble the mixture at 200 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, 


the match sticks simply need to be dipped, dried, re-dipped, dried, and re-dipped over an over again to form the match head of any 
desired thickness. 


Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 39.21% potassium chlorate, 19.6% powdered glass, 12.74% glue, 11.76% whiting, 9.8% red phosphorus, 6.86% plaster 
of Paris, 0.03% mixed balance 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches. 


05-02-0234: Friction sensitive composition for use in matches: 

Into a suitable beaker or similar container, place 175 milliliters of water, and then add in 30 grams of standard animal glue. 
Thereafter, boil the mixture at 100 Celsius for about 15 minutes. Thereafter, remove the heat source and allow the mixture to slowly 
cool to room temperature. Stir the mixture during the cool down period. Thereafter, into a suitable empty ball mill or vertical mixer, 
place 100 grams of antimony trisulfide, followed by 100 grams of lead nitrate, followed by 50 grams of red phosphorus, followed 
by 50 grams of vegetable charcoal, and then followed by 50 grams of potassium dichromate. Thereafter, tumble the mixture at 150 
RPM for about 2 hours. Thereafter, place this tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer in the 
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00 grams of potassium chlorate, and then blend the mixture on moderate speed for about 45 min 


| Seana Ne ly need to be dipped, dried, re-dipped, dried, and re-dipped over 


| nd over again to form the match head of any desired thickness. 
| purn rate: Average. 
| water resistance: Good. 
| stability: Can be stored for many years. 
| flammability (1 to 10): 7 = 
| gase of ignition (1 to 10): 8 (based on friction). 
Tendency to cake: None. 


1 : t ility: None. O 2 1, 8.62% red 
Pp rcentage: 7 2 3 3 


hosphorus, 8.62% potassium dichromate, 5.1 7% animal glue, 0. Ol % residual balance 
lascifleation: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches. 


er ae ition for use in matches: i , and then 
caren ean ponleguioped eae ciotoniged stirrer, in the usual manner, place 175 grams of standard cee ara 
Into a suitable g : 


fe li 


mixture. [ hereafter remove t € eat source. and allow the mixture to cool to room temper ature. Thereafter, add m I 75 gT ams of zine 
. : : 

h h 
| ? 25 fl of ift 2 g ~ 2 


i i -di i dre-dipped over 
| Thereafter, the mixture is ready for use. To use, the match sticks simply need to be dipped, dried, re dipped, dried, and re-dipp 
| Thereafter, : . th at 
and over again to form the match head of any desired thickness. 
| Burn rate: Average. 
| Water resistance: Good. 
| Stability: Can be stored for many years. 
| Flammability (1 to 10): 7 _ 
Ease of ignition (1 to 10): 8 (based on friction). 
Tendency to cake: None. 


er se age: e ° 0 T wider i 8 in 0. id 7 0 0 TE ho US, 
q > 5d 


| 5.26% lead hypophosphite, 3.5% gum benzoin, 1.75% sulfur, 0. 04% mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
| Use: Used to make matches. 


| : Fricti itive composition for use in matches: ae — Seceeret ted 
| ree earat eH aes Satie eres place 160 grams of animal glue, and then add in 300 milliliters of water. The 
to a suita ‘ ; 


potas: * 


if z c e, fi 1 - pif of i gs ? o fil of ift ? 
gr. 


/ = ° p ° ° * 3 Pp = 


| to form the match head of any desired thickness. 

| Burn rate: Average. 

| Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

Explosive ability: None. 

Percuitane! 42.85% potassium chlorate, 20% pOWaered SASS, 
3.8% zinc oxide, 2.85% sulfur, 1.9% whiting, 0.05% residue eines 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches. 


15.23% animal glue, 9.52% red phosphorus, 3.8% plaster of Paris, 


05-02-026A: Classic match-head eas 2 
Into a suitable ball mill, filled with 150 grams of le 
phosphorus sesqui-sulfide, and then followed by 200 grams of powdere 


d by 75 grams of 
| shot, place 25 grams of sulfur, followe § 
eae ie d one Thereafter, tumble the mixture at 250 RPM for about 
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1 hour. Thereafter, or in the mean time, place 200 milliliters of water, and then add in 175 grams of standard animal glue, and then 
boil the mixture for abut 10 to 15 minutes to form a uniform dispersion. Thereafter, remove the heat source, and allow the glue 
mixture to cool to room temperature. Thereafter, add in the tumbled mixture of the phosphorus sesqui-sulfide, and then add in 125 
grams of potassium perchlorate, and then blend the mixture on high speed for about 1 hour. Thereafter, the mixture is ready for use. 


To use, the match sticks simply need to be dipped, dried, re-dipped. dried, and re-dipped over an over again to form the match head of 
any desired thickness. 


Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.33% sand, 29.16% animal glue, 20.83% potassium perchlorate, 12.5% phosphorus sesqui-sulfide, 4.16% sulfur, 
0.02% residual balance 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches. 


05-02-026B: Classic match-head composition: 


Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot, place 110 grams of powdered sand, and then followed by 
30 grams of phosphorus sesqui-sulfide. Thereafter, tumble the mixture at 150 RPM for about 1 hour. Thereafter, or in the mean time, 
place 175 milliliters of water, and then add in 85 grams of standard animal glue, and then boil the mixture for abut 10 to 15 minutes 
to form a uniform dispersion. Thereafter, remove the heat source, and allow the glue mixture to cool to room temperature. Thereafter, 
add in the tumbled mixture of the phosphorus sesqui-sulfide, and then add in 100 grams of ammonium perchlorate, and then blend 
the mixture on high speed for about 1 hour. Thereafter, the mixture is ready for use. To use, the match sticks simply need to be dipped, 


dried, re-dipped, dried, and re-dipped over an over again to form the match head of any desired thickness. 
Burn rate: Average. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.84% powdered sand, 30.76% ammonium perchlorate, 26.15% 
0.02% residual balance 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches. 


animal glue, 9.23% phosphorus sesqui-sulfide, 


05-02-027A: Classic “safety” match-head composition: 

Into a suitable beaker or similar container, place 160 grams of animal glue, and then add in 400 milliliters of water. Thereafter, boil 
the mixture for about 15 minutes. Thereafter, remove the heat source, and allow the mixture to cool to room temperature. Thereafter, 
attach a motorized stirrer, and then add in 70 grams of powdered chalk, followed by 100 grams of finely divided magnesium/silicon 
alloy (50/50), followed by 270 grams of powdered sand, followed by 100 grams of red Phosphorus, and then followed by 300 grams 
of potassium perchlorate. Thereafter, blend the mixture on high speed for about 1 hour. Thereafter, the mixture is ready for use. To 


use, the match sticks simply need to be dipped, dried, re-dipped, dried, and re-dipped over an over again to form the match head of 
any desired thickness 


Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 (based on friction). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% potassium perchlorate, 27% powdered sand, 16% animal glue 10% 
Phosphorus, 7% powdered chalk 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to make matches. 


magnesiunvilicon alloy, 10% red 


05-02-028A: Match composition for multiple uses: 
Preparation of composition 1: 
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|nto a suitable beaker or similar container, place 77.5 grams of animal glue, and add 2 ee cae pauls peiagiac air 

' - 5 i n blend the mixture for about 30 minutes. Thereafter, add in 21.25 g wy 43.25 f 
pe mixture to about 50 Celsius, and the soe of pulverized wood dust, followed by 43.25 grams 0 

by 58.75 ly pulverized red brick powder, followed by 212.5 grams of p lack anti de, 

ic ee are iene 16.25 grams of powdered bituminous coal dust, followed by 4.4 grams : Seen eT ae of 
fener by 18.75 grams of calcium hydroxide, followed by 42.5 grams of powdered coke, and then fina ; . a se acide for 
Bene ead charcoal. Thereafter, blend the mixture on high speed for about 1 hour. Thereafter, place 2 

Q 


the moment. 


| j ition 2: : 5 < antimon 
Hes Sane Sal mill, or vertical mixer, place 120 grams of pulverized coke, followed by 22.5 grams o black antimony 


ick d by 95 
‘sulfide, followed by 102.5 grams of powdered glass, followed by 160 grams of powdered red brick aa and ee os 
s of otassium dichromate. Thereafter, add in about 100 milliliters of warm water, and then tumble - i oe 
RPM for oa 1 hour. Thereafter, place composition 1, and composition 2 on separate shallow trays, and allow 
thoroughly dry. Once they have both dried. Manually pulverize both compositions. 


i tch composition: ss 
: ae ee ce aaa erie with motorized stirrer, place 580 milliliters of warm water, and then add in 220 grams of 


iti after, blend the 
potassium chlorate, followed by 140 grams of composition I, and then aie = 30 hee a Ee nee me co 
: ) : , ne 
ae : for about 2 hours. Thereafter, the mixture is ready or use. To use, z pee 
ata en ee he usual manner. To use the composition in electric matches, or ignition charges: ind al nae eee Sei 
la sa onto a shallow tray or pan, and then allowed to thoroughly air-dry. Once it has, the mixture needs ae yi pimane ce 
| mill or any suitable means to form a uniform powder. Thereafter, the mixture needs to be pressed into tablets or p g 


pressure in the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 7 _ 
Ease of ignition (1 to 10): 8 (based on friction). 
Tendency to cake: None. 

i ility: None. 7 
pee. pa in chlorate, 35.89% composition 1, 7.69% composition 2, 0.01% 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). . om 
Use: Used to make matches, and for use in making electric matches and ignition compo : 


mixed balance 


-02- : of match composition: Beaute 
es : ShieeoES esther pe container, equipped with motorized stirrer, place 20 grams of standard animal glue, an 


100 lar corn starch and then followed by 720 milliliters of warm water. Thereafter, blend the mixture vi pane a 
ie ile a Afterwards, add in 200 grams of powdered glass, followed by 480 grams of potassium ch orate, 
eee. ines umice stone, followed by 80 grams of antimony trisulfide, followed by 120 grams ts anneal sas oe 
Sine. pie of pilienized cascarilla bark, and the mci An by seein a eee ne ee Dee 

i ¢ i rm a uniform mass. Thereafter, the mix , ; 
Soy eed aa ae ee dried, and then re-dipped and dried as many times thereafter as desired. 
Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 a 
Ease of ignition (1 to 10): 6+ (based on friction). 
Tendency to cake: None. 


} er cent age 38 0g9¢ od. um chiorate I 87 ‘0 powder ed Ta. 8 7 g Ow T if 9 sodium nity ate, 7.93 % 
fe a 


j % mixed balance 
corn starch, 6.34% antimony trisulfide, 3.17% cascarilla bark, 1.58% animal glue, 1.58% lamp black, 0.05% mixed ba 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to make weatherproof matches. 
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Section 3: Smoke generating Compositions 


Chemicals used in this section (binders are not included) 


1. Potassium nitrate (see Black Powder) 


2. Sulfur (see Black Powder) 


| 3. Charcoal (see Black Powder) 


4. Sugar Carbon (see Modified Black Powder) 


6. Potassium Perchlorate (see Modified Black Powder) 


- Potassium Dichromate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 


i Barium Chromate (see Modified Black Powder) 
7. 
9. 


Potassium chlorate (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12, Lead Tetraoxide (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) 


14, Titanium Dioxide (see Modified Black Powder) 


15. Manganese Dioxide (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


17. Ammonium Nitrate (see Modified Black Powder) 


18. Calcium Carbonate (see Modified Black Powder) 


19. Sodium Nitrate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 


21. Lead Nitrate (see Modified Black Powder) 


22. Nitro Starch (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium Perchlorate 


| 24. Aluminum powder (see Ammonium Perchlorate 


Rocket Propellants) 


Rocket Propellants) 
25. Magnesium Sulfide (see Ammonium Perchlorate | 
Rocket Propellants) Propellants) 


26. Copper Chromite (see Ammonium Perchlorate Rocket 


7 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 
Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 
Propellants) 


28. Ammonium Sulfate (see Ammonium Perchlorate 
Rocket Propellants) 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propeilants) 


31. Iron-I-oxide (see Ammonium Perchlorate Rocket 
Propellants) 


ate 


{| 


32. Zirconium Hydride (see Ammonium Perchlorate 
_| Rocket Propellants) 


33. Teflon (see Ammonium Perchlorate Rocket 
Propellants 


35. Ammonium Dichromate (see Ammonium Perchlorate 


34. Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) 
36. Lithium Perchlorate (see Ammonium Perchlorate 


Rocket Propellants) Rocket Propellants) 
37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium 
Rocket Propellants) _|__| Perchlorate Rocket Propellants) 


39. Iron-[]-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Prop ellants) 

41. Copper Sulfide (see Ammonium Perchlorate Rocket 
Propellants) 


40. PVC (see Ammonium Perchlorate Rocket Propellants) | 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 
| Propellants) 


43. Titanium Hydride (see Ammonium Perchlorate Rocket 
Propellants) 


—— 


44, Silicon Nitride (see Ammonium Perchlorate Rocket 


45. ADN (see ADN Rocket Propellants) 


Propeilants) 
46. Urea Nitrate (see ADN Rocket Pro ellants) 


47, Silicon Powder (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Pro ellants) 


= 
_t 
49. Boron powder (see ADN Rocket Propellants) 
51. KDN (see ADN Rocket Propellants) ‘a 


|__| Propellants) 


50. Sodium hypophosphite (see ADN Rocket Propellants 
52. Nickel Chloride (see Ammonium Nitrate Rocket 


53. TNT (see Ammonium Nitrate Rocket Propellants) 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


54. Acrylamide (see Miscellaneous Rocket HP. Rocket 
Propellants) 


56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


Propellants) Rocket Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. | | 58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) Rocket Propellants) 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

61. Sodium chlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 
Propeliants) 

67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 


204 


60. Sodium Borohydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 

68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 

70. Calcium Hydride (see Ammonium Nitrate Gun 


| Propellants) 


77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 


Smoke Generatin: 


Compositions 


Propellants) 


71. Potassium Tartrate (see Ammonium Nitrate Gun 
Propellants) 


72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) 


73. Sodium Azide (see Ammonium Nitrate Gun 
Propellants) 


74, Sodium Chloride (see Ammonium Nitrate Gun 
Propellants) 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 


79, Sodium Propionate (see Miscellaneous Gun 
Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) 
78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 
80. Picric Acid (see Miscellaneous Gun Propellants) 


81. Copper-Il-oxide (see Miscellaneous Gun Propellants) 


83. Barium Peroxide (see Bullet Tracer Compositions) 


82. Ammonium Picrate (see Miscellaneous Gun 


Propellants) 
84. Magnesium Carbonate (see Bullet Tracer 


Compositions) 


85. Strontium Peroxide (see Bullet Tracer Compositions) 


86. Strontium Nitrate (see Bullet Tracer Compositions) 
88. Hexachlorobenzene (see Bullet Tracer Compositions) 


§7. Cupric chloride (see Bullet Tracer Compositions) 
89. Strontium oxalate (see Bullet Tracer Compositions) 


90. Mercury-I-Chloride (see Bullet Tracer Compositions) 
|.92. Zine Chloride (see Bullet Tracer Compositions) 


| 91. Zine Oxalate (see Bullet Tracer Compositions) 
93. Uranium (see Bullet Tracer Compositions) 


94, Zirconium nitrate (see Bullet Tracer Compositions) 


95. Yttrium Nitrate (see Bullet Tracer Compositions) 


96. Yttrium Oxide (see Bullet Tracer Compositions) 


97. Zirconium Oxide (see Bullet Tracer Compositions) 
99. Hexachloroethane (see Bullet Tracer Compositions) 


103. Boric acid (see Match Compositions) 


101. Anthracene (see Bullet Tracer Compositions) |_| 
4 


98. Cerium Oxide (see Bullet Tracer Compositions) 
100. Antimony trisulfide (see Bullet Tracer Compositions) 
102. Phosphorus Sesquisulphide (see Match Compositions 
104. Aluminum Hydroxide (see Match Compositions) 


105. Antimony Pentasulfide (see Match Compositions) 


106. Glucose (see Match Compositions) 


107. Sodium Hydroxide (see Match Compositions) 
109. Calcium Sulfate (see Match Compositions) 


108. Lead Hypophosphite (see Match Compositions) 
110. Ammonium Chloride 


conten 


Cl 


Forms colorless crystals, or white granules or powder. The 
crystals sublime when heated, and hence cannot be melted. 
The crystals are soluble in water and alcohol, but insoluble in 
other common solvents. Ammonium chloride is easily 
prepared by dissolving ammonia into dilute hydrochloric acid, 
followed by recrytsallization. 


112. Lactose 


111. Manganese 


Manganese forms brilliant steel gray crystals. The crystalline 
powder is stable at room temperature, but will slowly react - 
with water. The powder is a strong reducing agent, and can 
reduce many different metal oxides. Manganese reacts with 


the halogens upon heating. Manganese burns with an intense 
| light. 


_OH OH 
| e) 
Min Mn A ogg SN Hoy 
HO Q OH 
OH OH vA OH OH 


Forms a monohydrate, which is an alpha form. Is the typical 
milk sugar, and melts when rapidly heated to 202 Celsius. 
Lactose is stable at room temperature, but tends to absorb 
odors upon standing. The crystals are soluble in water, but 
relatively insoluble in other solvents. 


Smoke Generating Compositions 


113. Propylene Glycol 


H3C OH 


ve 


HO 


114. Glycerol 


HOQ—— OH 


HO 


Forms a very hygroscopic viscous liquid. The melting point of 
the viscous liquid is —59 Celsius, with a boiling point of 188 
Celsius at STP. The liquid is miscible with water, acetone, and 
chloroform, but less soluble in ether. 


115. Potassium Chloride 


Forms white to colorless crystals, granules, or powder. The 
crystals have a melting point of 773 Celsius. The crystals are 
moderately soluble in water, but insoluble in alcohol and most 
common solvents. 


Forms a non-toxic syrupy viscous liquid. The liquid has a 
melting point of 17 Celsius, with a boiling point of 290 
Celsius. The liquid is miscible with water and alcohol, but is 
relatively insoluble in common organic solvents. Glycerol is a 
major by-product in the soap manufacturing process, and is the 
least toxic of all known alcohols, including grain alcohol. 
116. Potassium Bicarbonate 

HO 


K ) 
Forms the usual colorless to white crystals, granules, or 
powder. The crystals are soluble in water, but insoluble in the 
usual solvents. It reacts vigorously with acids. Potassium 
bicarbonate is a common ingredient in baking powders. 


117. Dicyanodiamide 


O=—Z 


a 
a 
HoN a 
Forms monoclinic crystals with a melting point of 209 
Celsius. The crystals are relatively insoluble in water, alcohol, 


and other common solvents. Can be prepared by 
polymerization of cyanamide. 


119. Thiourea 


118. Naphthalene 


Forms colorless to white granules, crystals, or powder forming 
monoclinic prismatic crystals. The crystals have a melting 
point of 80 Celsius. The crystals have the odor of mothballs, 
which are primarily naphthalene. The crystals tend to sublime 
when heated to higher temperatures. Naphthalene makes up 
about 11% of coal tar. 

120. Phthalic Anhydride 


Thiourea forms transparent crystals with a melting point of 
178 Celsius. The crystals are not very soluble in water or other 
common solvents. Thiourea tends to form addition products 
with metal salts. 


Forms colorless to white crystalline needles with a melting 


point of 131 Celsius, and a boiling point of 295 Celsius. The 
crystals tend to partially sublime upon heating. The anhydride 
breaks down when treated with water. 


122. Cadmium powder 


123. Cadmium Sulfide 


Cd——————ed 
Cadmium forms a silvery-white to silvery-bluish metal. The 
solid metal can easily be cut with a knife at room temperature. 
The solid metal has a melting point of 321 Celsius, but the 
powder readily forms an oxide when heated in air. The 
powder is usually colored gray due to some oxidation. 
Cadmium metal is a cancer suspect agent, so users should be 
careful, 
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Cs 
Forms light yellow to orange cubic crystals. The crystals are 
relatively insoluble in water and most organic solvents. 
Decomposes when treated with acids. 


/ Forms slightly unstable monoclinic crystals with a melting 
point of 250 Celsius. The crystals tend to sublime at higher 


Ay 
AA 


NH5 


N 


Se 
HoN N 


temperatures. Melamine is soluble in water, but insoluble in 
alcohol and most organic solvents. The solid tends to 
polymerize on standing or when treated with aldehydes. 
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124. Melamine 125. Malic Acid 


ne < 


i) OH 


Has three distinct enantiomers. The L form is the most 
common isomer, and forms colorless crystals with a melting 
point of 100 Celsius. The crystals tend to break down when 
heated to 140 Celsius. The compound is readily soluble in 
water, and soluble in many organic solvents. The L form is 
found in apple juice. 


126. Calcium Lactate - 
H HO ee Hs 


HaC ‘o) 
Ca rman 
be ae So 


Forms a pentahydrate, which forms odorless white crystals, 
granules, or powder. The crystals loose their water of 
hydration when heated to 120 Celsius. The product is soluble 
in water, but insoluble in alcohol and other solvents. 


128. Bismuth Tetraoxide 


127. Metallic Sodium 


Na Na 


Sodium forms a silvery white metallic solid with a beautiful 
luster. The solid has a melting point of 98 Celsius, and boiling 
point of 881 Celsius. The solid is very reactive, and tarnishes 
rapidly when exposed to air. Sodium reacts violently with 
water and many other chemicals, so caution should be used. 
129, Bismuth Subnitrate 


HO 


Forms an orange red to yellowish brown solid. The solidis | 


slowly decomposed by water, but rapidly by acids. 


2s, 


~ | The nitrate forms a heavy hygroscopic microcrystalline solid. 
The solid is insoluble in water and alcohol and other solvents, 


but the solid is soluble in acids. The solid decomposes when 
heated to red heat. 


2a 


[ 130. Calcium Iodate 


ae ai 4 


| | 


Cu a K 


131. Potassium Iodate 


| The iodate forms nonhygroscopic prismatic crystals, which 
are relatively insoluble in water and alcohol. The iodate forms 
a monohydrate and a hexahydrate. 


Forms colorless to white crystals, granules, or powder. The 
melting point of the crystals is 560 Celsius, with 
decomposition starting at such temperature. The iodate is 


132. Magnesium Chloride 


relatively insoluble in water and the usual organic solvents. 
| | 133. Para-Nitroaniline 


207 


aaa 
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Cl 
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Forms colorless to white crystals, granules, or powder The 
anhydrous form has a melting point of 712 Celsius. The 
anhydrous crystals dissolve in water with the evolution of 
heat, and the formation of a hexahydrate. Anhydrous 
magnesium chloride reacts with alcohols forming addition 
compounds. 

134. Iodine 


Forms a beautiful bright yellow powder with a melting point | 


of 146 Celsius. The powder is insoluble in water and the usual 
solvents, but is soluble in benzene and methanol. Para nitro 
aniline is toxic, so users should avoid skin contact. 


Iodine forms beautiful purple to purple black crystal, plates, or 
scales that have a brilliant metallic luster. The crystals have an 
irritating odor and tend to volatize forming a mild purple 
vapor at STP. The crystals have a melting point of 113 
Celsius, and a boiling point of 185 Celsius; however, the 
crystals will volatize on gentle heating. Iodine is insoluble in 
water, but soluble in alkaline earth iodide solutions (tinctures), 
but soluble in chloroform, glacial acetic acid, and glycerol 
oils. 

Method of Preparation 1: Into a beaker or other suitable 
container add 50 grams of potassium iodide or 45 grams of 
sodium iodide, followed by 150 milliliters of cold tap water. 
Thereafter, stir the entire mixture for several minutes to 
dissolve all solids. Thereafter, add in 500 milliliters of regular 
household bleach (Clorox bleach), Make sure the bleach is 
just regular household bleach and has no fancy addictives, 
colors, or the like. The rate of addition of the household 
bleach to the potassium or sodium iodide solution should be 
slow, but should only take about 15 to 30 minutes. During the 
addition of the household bleach to the potassium or sodium 
iodide solution, casually stir the potassium or sodium iodide 
solution. After the addition of the household bleach, continue 
to stir the mixture for about 30 minutes, and then do one of 
two things: A. filter the mixture to recover the brownish black 
precipitate formed (crude iodine) using either gravity filtration 
or vacuum filtration, or B. extract the mixture with methylene 
chloride (three 75-millilter portions). If filtering the reaction 
mixture, allow the brownish precipitate of iodine to collect on 
the filter paper, and thereafter, allow the filter paper to stand 
over night and partially dry, or if using vacuum filtration, 
vacuum dry the brownish precipitate. Thereafter, gently 
scrape-off the brownish precipitate from the filter paper, into a 
clean beaker or other suitable container, and then add in 500 
milliliters of warm tap water. Then gently mix the iodine 
mixture for about 10 minutes, and then once again, filter-off 
the insoluble iodine using gravity filtration (this is called 
washing the iodine with water). Note: if using vacuum 
filtration, after vacuum drying the initial iodine after filtration, 
simply wash it several times with three 150-milliliter portions, 
of warm tap water, and then vacuum dry the iodine. If using 
gravity filtration, after washing the iodine, and then collecting 


Method of Preparation 2: Into a suitable beaker or container, 
place 250 milliliters of warm tap water, followed by 70 grams 
of bleaching powder. Thereafter, stir the entire mixture for 
about 1 hour, and then filter-off the precipitated solids 
(composed of calcium hydroxide). Note: vacuum filtration 
works best, but if all you have is gravity filtration, place a 
small amount of clean sand in the bottom of the filter paper 
before filtering. This will help aid in the filtration process, 
which can be a slow one. After the filtration process, you will 
have a yellowish relatively odorless liquid. This yellow liquid 
will be composed of hypochiorous acid. Now, prepare a 
potassium or sodium iodide solution by adding and dissolving 
50 grams of potassium iodide, or 45 grams of sodium iodide 
into 200 milliliters of tap water, and then slowly add this 
iodide solution to your yellowish hypochlorous acid mixture 
over a period of about 10 to 15 minutes. After 10 to 15 
minutes, stir the mixture for about 30 minutes, and then filter- 
off the precipitated brownish solids (composed of the crude 
iodine). Once the brown solids have been filtered-off, wash 
them with several portions of cold water (use the same 
technique as in method | for washing), and then vacuum dry 
or air-dry these brownish solids. Thereafter, place this dried 
iodine into a sublimation apparatus, as illustrated in method 1, 
and then sublime the iodine to purify it. This sublimation 
process should be repeated once more to produce what is 
called “double sublimed reagent grade iodine”, which will 
have a purity of no less then 98% iodine. 

Method of Preparation 3: Now, into a suitable beaker, flask, 
or container, place 50 grams of potassium iodide or 45 grams 
of sodium iodide, followed by 150 milliliters of tap water. 
Thereafter, stir the entire mixture for about 30 minutes to 
dissolve all solids. Into a chlorine generator apparatus, as 
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the iodine by filtration, allow the filter paper containing the 
iodine to stand over night to partially dry. The next day, 
gently scrape-off the iodine from the filter paper onto a clean 
piece of glass or porcelain dish (no metal), and then set this 
dish aside (no sunlight) for several days to allow the iodine to 
dry. When the iodine has been dried, either by using vacuum 
filtration, or by using the slow process of air-drying, place the 
dry iodine into a sublimation apparatus, as illustrated below, 
and sublime the iodine to purify it. This sublimation process 
should be repeated once more to produce what is called 
“double sublimed reagent grade iodine”, which will have a 
purity of no less then 98% iodine 


If you extracted the reaction mixture with methylene chloride, 
combine all methylene chloride portions once finished (if not 
already done so), and then dry this combined methylene 
chloride portion by adding to it, 15 grams of anhydrous 
magnums sulfate. Then stir the entire mixture for about 10 
minutes (to absorb moisture), and then filter-off the 
magnesium sulfate. Once the magnesium sulfate has been 
filtered-off, place this methylene chloride into a standard 
atmospheric distillation apparatus, and gently distill-off the 
methylene chloride at 40 Celsius until no more methylene 
chloride distills over. When this is the result, recycle the 
methylene chloride, and then recover the left over remaining 
brownish residue of iodine. Then place this recovered iodine 
into a sublimation apparatus, as illustrated below, and sublime 
the iodine to purify it. This sublimation process should be 
repeated once more to produce what is called “double 
sublimed reagent grade iodine”, which will have a purity of no 
less then 98% iodine 


sublimed iodine 
Suzpert Clamp 


wire mesh screeen 


crude icdie 
bunsen bummer 


support stand 


illustrated below. place into the reaction flask, 15 grams of 
manganese dioxide, or 240 grams of a 5% sodium 
hypochlorite solution (Clorox bleach), or 13 grams of 
potassium permanganate, or 19 grams of calcium hypochlorite, 
bleaching powder (65% available chlorine). Then place into 
the addition funnel, a hydrochloric acid solution prepared by 
adding and dissolving 30 grams of 35 to 38% hydrochloric 
acid (muriatic acid of 31% will work) into 40 milliliters of tap 
water. If you are using an electrochemical cell, fill your cell 
with 40 milliliters of concentrated hydrochloric acid, followed 
by 200 milliliters of cold tap water. 


Once your chlorine generator is setup (if using the 
hydrochloric acid drip method), begin dripping the 
hydrochloric acid solution, onto the oxidizer contained in the 
reaction flask. If using an electrochemical cell, begin the 
electrolysis by plugging in your battery charger. In either case, 
the chlorine gas that is evolved should then be bubbled into 
your potassium or sodium iodide solution (previously 
prepared). The chlorine gas will react with the potassium or 
sodium iodide to form iodine, which will precipitate as a 
brownish-black solid. When no more chlorine gas passes over, 
in either case, the reaction is complete. Thereafter, filter-off 
the precipitated brownish-black iodine solids, as usual, using 
either vacuum filtration or gravity filtration, and then wash 
them with cold water, and then vacuum dry or air-dry the 
solids. Once the iodine is completely dry, sublime it as 
illustrated in method 1. Repeat the sublimation process one 
more time to yield high purity reagent grade iodine. 


keep stogeock closed 
dong dthon——-_» 


10% bedrochinne acid 


cotton pias 


7” 


zl 


- Smoke Generating Compositions in this section - 


[ 1. 05-03-001A: White smoke generating composition 1: 
38.6% Terephthalic acid, 23% potassium chlorate, 1 7.8% 


polymerized sucrose binder containing some water, 2% stearic 
acid, 0.40% moisture 
3. 05-03-001C: Green smoke generating composition 1: 


carbonate, 12.5% yellow dye, 12.3% sugar, 4.1% polymerized 
sucrose binder, 0.3% moisture 


pentaerythritol, 10.4% sugar, 4.4% magnesium carbonate, 3.4% 


29.4% green dye, 24.5% potassium chlorate, 16.9% magnesium 


2. 05-03-001B: Yellow smoke generating composition 1: 
41.6% yellow dye, 22.5% potassium chlorate, 20.4% 
magnesium carbonate, 11.4% sugar, 3.8% polymerized sucrose 
binder, 0.3% moisture 


4. 05-03-002A: Yellow smoke generating composition 2 
35.6% yellow dye “organol”, 21.3 % potassium chlorate, 17.3% 
guanidine nitrate, 16.2% glvcidyl ether 100 epoxy resin, 5% 
ethandiol plasticizer, 3% methyl carbazate binder, 1% 
ethanolamine hardener, 0.20% ferric oxide catalyst, 0.40% 
moisture 
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37.9% red dye “organol”, 23.9% guanidine nitrate, 14.9% 


Smoke Generating Compositions 
Fessert ae Red smoke generating composition 1: 6. 05-03-003A: White smoke generating composition 2: 


glycidyl ether 100 epoxy resin, 13.9% potassium chlorate, 4.9% 


methyl carbazate, 3.9% propanediol plasticizer, 0.199% ferric 
oxide catalyst, 0.401% moisture 


31.2% zine oxide, 30% ammonium perchlorate, 15% 
polychloroisoprene plasticizer, 14.2% ammonium chloride, 9.3 


7. 035-03-004A: White smoke generating composition 3: 
38% red phosphorus, 30% manganese, 11% magnesium, 8.6% 


polvglycol resin, 5.3% epoxy resin, 4% lead dioxide, 3% zine 


oxide, 0.10% residue 


di-otyl-phthalate binder, 0.3% moisture 


8. 05-03-005A: Red smoke generating composition 2: 

34.2% red dye No. I, 17.5% sucrose, 16.5% potassium chlorate, 
14.5% 1,4-benzenedicarboxylic acid, 10.5% magnesium 
carbonate, 6.8% red dye No. 1] 


9. 05-03-006A: High yielding dense red smoke generating 
composition with long range view ability: 42.9% red dye No. 
I, 28% lactose, 23.1% potassium chlorate, 5.9% red dye No 2 


10, 05-03-007A: Dense green smoke generating composition 
with long range view ability: 25% di(1,4,-amylamino 
anthraquinone, 25% quinoline yellow base, 20% lactose, 20% 
potassium chlorate, 10% diatomaceous earth 


lactose, 25% potassium chlorate 


13. 05-03-008B: Excellent green smoke generating 
composition with long duration: 28% organol green 
thermoplastic dye, 18% guanidine nitrate, 17.6% glycidil ether 
100 epoxy resin, 17% potassium chlorate, 8% organol yellow 
& 7% glycerol, 2.4% ethanolamine hardener, 0.8% 


manganese dioxide catalyst, 0.6% iron oxide catalyst, 0.3% 
copper oxide catalyst, 0.3% nickel oxide catalyst 

15. 05-03-009A: Standard military white smoke generating 
composition: 5/% red phosphorus, 35% pyrolusite, 8% 
magnesium, 3% zine oxide, 3% epoxy binder 


17, 05-03-011A: Environmentally safe white smoke 
generating composition: 20% magnesium, 20% potassium 
nitrate, 15% potassium chloride, 15% sodium chloride, 12% 
potassium bicarbonate, 10% dicyandiamide, 8% potassium 
erchlorate 

19. 05-03-012B: Opaque smoke generating composition for 
interfering with and blocking infrared targeting (modified): 
41% hexachloroethane, 20% naphthalene, 13.3% vinylidine 
polyfluoride, 13.3% chlorinated paraffin, 12.3% magnesium, 
0.1% residue 


hz 05-03-007B: Dense yellow smoke generating composition 
with long range view ability: 50% quinoline yellow base, 25% 


12. 05-03-008A: Excellent yellow smoke generating 
composition with long duration: 33% organol yellow dye, 
21.5% potassium chlorate, 19.5% glycidil ether 100 epoxy 
resin, 16.5% guanidine nitrate, 7% propylene glycol, 2.5% 
ethanolamine hardener 

14. 05-03-008C: Excellent red smoke generating composition 
with long duration: 31.8% organol red J dye, 25% guanidine 
nitrate, 17.3% potassium chlorate, 17.2% glycidil ether 100 
epoxy resin, 6.8% glycerol, 1.9% ethanolamine hardener 


16. 05-03-010A: Military grade white smoke generating 
composition for camouflage purposes utilization the “wet 
mixing” process: 50% red phosphorus, 44% calcium sulfate, 
3% Viton A rubber binder, 3% boron 

18. 05-03-012A: Opaque smoke generating composition for 
interfering with and blocking infrared targeting: 7/.4% 
hexachlorobenzene, 17.8% magnesium, 8.9% vinylidine 
polyfluoride binder, 1.7% naphthalene, 0.2% residue 


20. 05-03-013A: Improved “HC” white smoke composition 
(standard US military smoke composition): 47.2% zinc oxide, 
47.2% hexachloroethane, 5.5% aluminum, 0.1% residue 


guanidine nitrate: 36% guanidine nitrate, 34% 
hexachloroethane, 22% zinc, 8% zine oxide 


21. 05-03-014A: Standard white smoke composition utilizing 


22. 05-03-014B: Standard white smoke composition utilizing | 
guanidine nitrate (modified): 56% red phosphorus, 40% 
guanidine nitrate, 4% hexachloroethane 


23. 05-03-015A: Opaque smoke generating composition for 
interfering with infrared targeting systems (modified): 
31% hexachloroethane, 31% zinc, 16% potassium perchlorate, 
12% zinc oxide, 10% neoprene binder 


24. 05-03-015B: Opaque smoke generating composition for 
interfering with infrared targeting systems (modified): 
66.6% hexachlorobenzene, 19% magnesium, 9.5% naphthalene, 


25. 05-03-016A: Standard white smoke generating 
composition for general use: 36.3% ammonium perchlorate, 
16.5% zine oxide, 13.2% thiourea, 12% rubber binder, 11% 
P¥C, 11% ammonium chloride 


4.7% neoprene binder, 0.20% residue 
26. 05-03-017A: Standard blue smoke generating 
composition for general use: 33.4% potassium nitrate, 25.1% 
amorphous boron, 12.6% magnesium, 11% wood charcoal, 
9.4% Prussian blue dye, 8.4% chloroparaffin, 0.1% moisture 


27, 05-03-018A: White spotting smoke composition for 


potassium nitrate, 20% aluminum, 20% potassium perchlorate 


29. 05-03-019B: Orange smoke producing composition 
(modified): 39.9% potassium chlorate, 20.9% 1,8- 
diaminonapthalene, 19.4% phthalic anhydride, 13.9% glycerol, 
5.9% polyethylene glycol 


artillery and mortar training and similar use: 40% zinc, 20% 


28. 05-03-019A: Orange smoke producing composition: 
42.9% potassium chlorate, 23.9% sucrose, 17.1% 1,8- 
diaminonapthalen coloring agent, 15.9% phthalic anhydride, 
0.2% residue 
30. 05-03-019C: Orange smoke producing composition 
(modified 2): 31% potassium chlorate, 17% 1,8- 
diaminonapthalene, 12% N-hexyl acid phthalate, 11% phthalic 
anhydride, 11% Epon 828 epoxy resin, 10% glycerol, 8% 
sodium barbiturate 
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31. 05-03-019D: Yellow smoke producing composition: 
44% potassium chlorate, 34% para-phenylene diamine dye, 


32. 05-03-019E: Violet smoke producing composition: 
33% potassium chlorate, 30% I,8-diaminonapthalene dye, 30% 
pyromellitic dianhydride dye, 7% sucrose 


33. 05-03-019F: Violet smoke producing composition 
(modified): 31% potassium chlorate, 17% 1,8- 
diaminonapthalene dye, 12% N-hexyl acid phthalate, 11% Epon 
828 epoxy resin, 11% phthalic anhydride, 10% glycerol, 8% 
sodium barbiturate 


34. 05-03-019G: Red smoke producing composition: 47.3% 
tetrabromo phthalic anhydride, 32.6% potassium chlorate, 
15.9% 1,8-diaminonapthalene, 4.2% sucrose 


35. 05-03-019H: Green smoke producing composition: 
49.7% para-dimethylaminobenzaldehyde dye, 32.4% potassium 
chlorate, 17.8% sucrose, 0.10% residue 


37. 05-03-021A: Safe to use, flameless yellow-orange smoke 
composition for use in highly flammable environments: 
43.2% ammonium iodate, 29.2% hydroxyl terminated 
polybutadiene binder, 20.7% leucoquinizarin, 6.6% 
hexamethylene diisocyanate curative agent, 0.121% dibutyl 
dilaurate curing catalyst, 0.179% residue 


36. 05-03-020A: Intensely red producing smoke composition 
for spotting and signaling: 40% 1-methylaminoanthraquinone 
dye, 30% potassium chlorate, 12.9% aromatic disulfide ether, 
10.1% benzyldimethylamine, 3.5% glycerine glycidyl ether, 
3.5% poly sulfide 
38. 05-03-022A: Smoke composition for use at night 
producing a brownish-black smoke, which looks orange 
from a distance: 50% cadmium metal, 46% potassium nitrate, 
3.9% epoxy resin, 0.10% residue 


39, 05-03-022B: Smoke composition for use at night 
producing a brownish-black smoke, which looks orange 
from a distance (modified): 46.6% black powder, 38.8% 
cadmium sulfide, 8.7% cadmium metal, 5.8% strontium nitrate, 
0.10% mixed impurities 


40. 05-03-023A: Non organic-chlorine containing white 
smoke composition for screening: 49.2% potassium ferric 
chloride, 37.8% zinc oxide, 10.1% aluminum, 2.7% sodium 
nitrate, 0.20% moisture 


41. 05-03-024A: Non-toxic smoke generating composition for 
use in various training operations: 71.7% trans-cinnamic 
acid, 12.3% potassium chlorate, 5.2% sucrose, 4.9% cellulose 
nitrate, 3.8% sodium bicarbonate, 1.9% diatomite silica, 0.2% 
impurities 

43. 05-03-026A: Red phosphorus smoke composition: 
67.56% red phosphorus, 27.02% unleaded gasoline, 5.4% 
butylmethacrylate, 0.02% mixed balance 


42. 05-03-025A: Pyrotechnic composition for producing a 
mixed smoke: 44.19% sodium chlorate, 22.09% maltose, 
13.25% melamine freebase, 9.94% malic acid, 7.18% calcium 
lactate, 2.76% manganese dioxide, 0.55% copper chromite burn 
rate catalyst, 0.04% impurities 

44, 05-03-026B: Red phosphorus smoke composition 
(modified component): 40.76% red phosphorus, 21.73% 
sodium nitrate, 19.02% unleaded gasoline, 13.58% metallic 
sodium, 4.89% butylmethacrylate, 0.02% impurities 


| 43. 05-03-027A: Purple smoke composition: 33.33% 


ammonium iodide, 25% potassium chlorate, 20.83% iodine, 
12.5% lactose, 8.33% magnesium, 0.01% mixed balance 

47, 05-03-028B: Yellow smoke composition: 65% potassium 
dichromate, 20% bismuth subnitrate, 15% magnesium powder 


49. 05-03-030A: Orange smoke composition: 50% lead 
dioxide, 35% potassium dichromate, 15% magnesium powder 
51. 05-03-031B: Pink smoke composition: 65% calcium 
iodate, 25% magnesium powder, 10% potassium chromate 


magnesium chloride: 29.85% ammonium perchlorate, 24.87% 
anhydrous magnesium chloride, 24.87% magnesium powder, 
19.9% zine oxide, 0.49% linseed or mineral oil, 0.02% mixed 
balance 


53. 05-03-032B: Classic smoke composition modified with | 05-03-033A: Modified HC smoke composition for 


55. 05-03-034A: Simplified reddish smoke composition for 
bursting type munitions: 77.5% lead iodate, 22.5% aluminum 
powder 
57, 05-03-035A: Dense reddish smoke composition: 

40.9% para-nitroaniline, 22.72% potassium chlorate, 22.72% 
sublimed iodine, 13.63% lactose, 0.03% residual balance 

59. 05-03-036B: Opaque smoke composition for marine use: 
30% sodium chlorate, 22.5% ammonium chloride, 20% red 
Phosphorus, 12.5% powdered zinc, 10% manganese dioxide, 5% 
bituminous coal 


46. 05-03-028A: Yellow smoke composition: 66% potassium 
dichromate, 20% bismuth tetraoxide, 14% magnesium powder 


48. 05-03-029A: Brown smoke composition: 50% copper-LI- 
oxide, 35% lead dioxide, 15% magnesium powder 

50. 05-03-031A: Pink smoke composition: 54% potassium 
iodate, 37% calcium silicide, 9% potassium chromate 

52. 05-03-032A: Classic HC smoke composition: 35.82% zinc 
oxide, 34.82% hexachloroethane, 16.91% ammonium 
perchlorate, 11.94% magnesium powder, 0.49% linseed oil or 
mineral oil, 0.02% residual balance 


generating a hydroscopic smoke for use in humid 
environments: 39.5% potassium perchlorate, 20.66% 
hexachloroethane, 20.5% aluminum powder, 19.34% lithium 
carbonate 
56. 05-03-034B: Simplified reddish-purple smoke 
composition for bursting type munitions: 75% lead iodate, 
25% zirconium hydride 

58. 05-03-036A: Opaque smoke composition for marine use: 
40% sodium nitrate, 22.5% ammonium chloride, 20% antimony 
trisulfide, 12.5% sulfur, 3% coal pitch 

60. 05-03-036C: Opaque smoke composition for marine use: 
38.46% sodium nitrate, 25.64% ammonium chloride, 20.51% 
antimony trisulfide, 12.82% sulfur, 2.56% coal pitch, 0.01% 
mixed balance 


Smoke Generating Compositions 
61. 05-03-037A: Under-water launched green smoke 62. 05-03-037C: Under-water launched yellow smoke 
composition for marine use: 34.44% solvent green dye, composition for marine use: 27.47% benzanthrone dye, 
25.24% potassium chlorate, 20.73% sugar, 6.85% vat yellow 21.92% potassium chlorate, 19.89% vat yellow dye No. 4, 
dye, 4.59% benzanthrone dye, 4.5% diatomaceous earth, 3.6% 14.03% powdered sugar, 9.64% diatomaceous earth, 7.01% 
baking soda, 0.05% mixed residual balance baking soda, 0.04% mixed residual balance 


05-03-001A: White smoke generating composition 1: 

Step 1: Preparation of special binder: 

Into a suitable flask, place 10 grams of para-toluene sulfonic acid, followed by 15 milliliters of water, followed by 100 grams of table 
sugar. Thereafter, heat the mixture to 100 Celsius for about 3 hours under heavy agitation. A motorized stirrer should be used as the 
agitation source. After heating and stirring for about 3 hours, remove the heat source, and allow the reaction mixture to cool to room 
temperature. Thereafter, pour the cooled reaction mixture mass onto a shallow pan, and allow it to air-dry thoroughly until no trace of 
water exists. When all the water has been removed, take the remaining mass, and mix it thoroughly into 110 milliliters of water to 
form a uniform mixture—thereafter, filter the mixture to remove any insoluble materials (if any). After the mixture (the special 
binder) has been filtered (if needed), your ready to form the actual smoke composition. 

Step 2: Preparation of smoke composition: 

Into a standard ball mill, place 52 grams of Terephthalic Acid, followed by 24 grams of pentaerythritol, and then followed by 50 
grams of Teflon coated steel shot of 5 millimeters in diameter. Then tumble the mixture at room temperature at 200 RPM for about 1 
hour. After 1 hour, throw in 6 grams of magnesium carbonate, followed by 2.7 grams of stearic acid, followed by 31 grams of 
potassium chlorate, and then followed by 14 grams of table sugar and then continue to tumble the mixture at room temperature at 
200 RPM for about 30 minutes. After 30 minutes, throw in 4.7 grams of the special binder mixture (prepared in step 1), and then 
continue tumble the mixture at room temperature, but reduce the rotation speed to about 50 RPM, and rotate at this temperature for 
about 10 to 15 minutes. Afterwards, place the thoroughly blended smoke mixture onto a shallow pan, and allow it to cure for 3 days. 
After about 3 days, place the cured material back into a clean ball mill, and mill the mixture for 2 hours at 180 RPM using 75 grams of 
Teflon coated steel shot of 10 millimeters in diameter. Thereafter, the mixture is ready for use. To use the mixture, it should be 
pressed under high pressure (3000+ psi) into any suitable delivery container, such as a grenade, plastic tube, cardboard tube, ceramic 
or clay ball, ect., ect. Note: you should a small igniter composition to begin the burn of this smoke composition. 

Burn rate: About 42 seconds per 136 gram pressed sample at 3,000 psi—burn rate will vary based on pressing, i.e, granulated sample 
will burn faster then pressed sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 38.6% Terephthalic acid, 23% potassium chlorate, 17.8% pentaerythritol, 10.4% sugar, 4.4% magnesium carbonate, 
3.4% polymerized sucrose binder containing some water, 2% stearic acid, 0.40% moisture 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations. 
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05-03-001B: Yellow smoke generating composition 1: 

Step 1: Preparation of special binder: 

Into a suitable flask, place 10 grams of para-toluene sulfonic acid, followed by 15 milliliters of water, followed by 100 grams of table 
sugar. Thereafter, heat the mixture to 100 Celsius for about 3 hours under heavy agitation. A motorized stirrer should be used as the 
agitation source. After heating and stirring for about 3 hours, remove the heat source, and allow the reaction mixture to cool to room 
temperature. Thereafter, pour the cooled reaction mixture mass onto a shallow pan, and allow it to air-dry thoroughly until no trace of 
water exists. When all the water has been removed, take the remaining mass, and mix it thoroughly into 110 milliliters of water to 
form a uniform mixture—thereafter, filter the mixture to remove any insoluble materials (if any). After the mixture (the special 
binder) has been filtered (if needed), your ready to form the actual smoke composition. 

Step 2: Preparation of smoke composition: 

Into a standard ball mill, place 56.6 grams of yellow dye No. 33 or equivalent, followed by 27.8 grams of magnesium carbonate, and 
then followed by 50 grams of Teflon coated steel shot of 5 millimeters in diameter. Then tumble the mixture at room temperature at 
200 RPM for about 1 hour. After 1 hour, throw in 30.6 grams of potassium chlorate, and then followed by 15.6 grams of table sugar 
and then continue to tumble the mixture at room temperature at 200 RPM for about 30 minutes. After 30 minutes, throw in 5.2 grams 
of the special binder mixture (prepared in step 1), and then continue to tumble the mixture at room temperature, but reduce the 
rotation speed to about 50 RPM, and rotate at this temperature for about 10 to 15 minutes. Afterwards, place the thoroughly blended 
smoke mixture onto a shallow pan, and allow it to cure for 3 days. After about 3 days, place the cured material back into a clean ball 
mill, and mill the mixture for 2 hours at 180 RPM using 75 grams of Teflon coated steel shot of 10 millimeters in diameter. 
Thereafter, the mixture is ready for use. To use the mixture, it should be pressed under high pressure (3000+ psi) into any suitable 
delivery container, such as a grenade, plastic tube, cardboard tube, ceramic or clay ball, ect., ect. Note: you should use a small igniter 
composition to begin the burn of this smoke composition. 

Burn rate: About 42 seconds per 136 gram pressed sample at 3,000 psi—burn rate will vary based on pressing, i.e, granulated sample 
will burn faster then pressed sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 41.6% yellow dye, 22.5% potassium chlorate, 20.4% magnesium carbonate, 11.4% sugar, 3.8% polymerized sucrose 
binder, 0.3% moisture 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations. 


Bursting type, tube launched smoke grenade Description 
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05-03-001C: Green smoke generating composition 1: 

Step 1: Preparation of special binder: 

Into a suitable flask, place 10 grams of para-toluene sulfonic acid, followed by 15 milliliters of water, followed by 100 grams of table 
sugar. Thereafter, heat the mixture to 100 Celsius for about 3 hours under heavy agitation. A motorized stirrer should be used as the 
agitation source. After heating and stirring for about 3 hours, remove the heat source, and allow the reaction mixture to cool to room 
temperature. Thereafter, pour the cooled reaction mixture mass onto a shallow pan, and allow it to air-dry thoroughly until no trace of 
water exists. When all the water has been removed, take the remaining mass, and mix it thoroughly into 110 milliliters of water to 
form a uniform mixture—thereafter, filter the mixture to remove any insoluble materials (if any). After the mixture (the special 
binder) has been filtered (if needed), your ready to form the actual smoke composition. 

Step 2: Preparation of smoke composition: 

Into a standard ball mill, place 17 grams of yellow dye No. 33 or equivalent, followed by 40 grams of green dye No. 3 or equivalent, 
followed by 23 grams of magnesium carbonate, and then followed by 50 grams of Teflon coated steel shot of 5 millimeters in 
diameter. Then tumble the mixture at room temperature at 200 RPM for about 1 hour. After 1 hour, throw in 33.3 grams of potassium 
chlorate, and then followed by 16.7 grams of table sugar and then continue to tumble the mixture at room temperature at 200 RPM 
for about 30 minutes. After 30 minutes, throw in 5.6 grams of the special binder mixture (prepared in step 1), and then continue to 
tumble the mixture at room temperature, but reduce the rotation speed to about 50 RPM, and rotate at this temperature for about 10 to 
15 minutes. Afterwards, place the thoroughly blended smoke mixture onto a shallow pan, and allow it to cure for 3 days. After about 3 
days, place the cured material back into a clean ball mill, and mill the mixture for 2 hours at 180 RPM using 75 grams of Teflon 
coated steel shot of 10 millimeters in diameter. Thereafter, the mixture is ready for use. To use the mixture, it should be pressed under 
high pressure (3000+ psi) into any suitable delivery container, such as a grenade, plastic tube, cardboard tube, ceramic or clay ball, 
ect., ect. Note: you should use a small igniter composition to begin the burn of this smoke composition. 

Burn rate: About 42 seconds per 136 gram pressed sample at 3,000 psi—burn rate will vary based on pressing, i.e, granulated sample 
will burn faster then pressed sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 29.4% green dye, 24.5% potassium chlorate, 16.9% magnesium carbonate, 12.5% yellow dye, 12.3% sugar, 4.1% 
polymerized sucrose binder, 0.3% moisture 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations. 
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05-03-002A: Yellow smoke generating composition 2 
Step 1: Preparation of the binder: 

Into a suitable beaker, or container, place 25 grams of ethanediol plasticizer, followed by 15 grams of methyl carbazate, and then 
heat the mixture to about 60 Celsius with rapid stirring for about 30 minutes. After 30 minutes add in 5 grams of ethanolamine, and 
then continue to rapidly stir and heat the mixture at 60 Celsius for about 30 minutes. After 30 minutes, remove the heat source, and 
allow the mixture to cool to room temperature. After it does, mix in 80 grams of glycidyl ether 100, and then rapidly stir the entire 
mixture at room temperature for about 1 hour. After 1 hour, the binder is ready to use. Note: this mixture should be continuously 
stirred at room temperature until use. 

Step 2: Preparation of the smoke composition: 

To prepare the smoke composition, place into a standard ball mill containing 100 grams of Teflon coated steel shot of 5 millimeters in 


_ diameter, J gram of ferric oxide, followed by 175 grams of yellow "organol" dye, and then tumble the mixture at 150 RMP at room 


temperature for about 30 minutes. After 30 minutes, add in 85 grams of guanidine nitrate, followed by 105 grams of potassium 
chlorate, and then continue to tumble the mixture at room temperature at 150 RPM for about 15 to 20 minutes. Thereafter, stop the 
ball mill, and place the mixture into a clean beaker or suitable container. Thereafter, add in the binder mixture prepared in step 1, and 
then rapidly blend the mixture on high using a motorized stirrer or equivalent for about 10 to 15 minutes. Thereafter, the mixture is 
ready for use. To use, it should be lightly pressed into any desirable container such as a grenade, shell, cardboard/plastic tube, ect., 
ect., and the resulting munition(s) should then be cured in an oven at 35 Celsius for about 12 hours. Note: you should a small igniter 
composition to begin the burn of this smoke composition. Note: the yellow “organol” dye can be replaced with SUDAN yellow dye. 
Burn rate: Slow 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35.6% yellow dye “organol”, 21.3% potassium chlorate, 17.3% guanidine nitrate, 16.2% glycidyl ether 100 epoxy 
resin, 3% ethandiol plasticizer, 3% methyl carbazate binder, 1% ethanolamine hardener, 0.20% ferric oxide catalyst, 0.40% 
moisture 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations. 


05-03-002B: Red smoke generating composition 1: 

Step 1: Preparation of the binder: 

Into a suitable beaker, or container, place 20 grams of propanediol plasticizer, followed by 25 grams of methyl carbazate, and then 
heat the mixture to about 60 Celsius with rapid stirring for about 10 minutes. Afterwards, remove the heat source, and allow the 
mixture to cool to room temperature. After it does, mix in 75 grams of glycidyl ether 100, and then rapidly stir the entire mixture at 
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room temperature for about 10 minutes. Afterwards, the binder is ready to use. Note: this mixture should be continuously stirred at 
room temperature until use. 
Step 2: Preparation of the smoke composition: 
To prepare the smoke composition, place into a standard ball mill containing 100 grams of Teflon coated steel shot of 5 millimeters in 
diameter, 1 gram of ferric oxide, followed by 190 grams of red "organol" dye (methylaminoanthraquinone), and then tumble the 
mixture at 150 RMP at room temperature for about 10 to 20 minutes. Afterwards, add in 120 grams of guanidine nitrate, followed by 
70 grams of potassium chlorate, and then continue to tumble the mixture at room temperature at 150 RPM for about 10 minutes. 
After 10 minutes, stop the ball mill, and place the mixture into a clean beaker or suitable container. Thereafter, add in the binder 
mixture prepared in step 1, and then rapidly blend the mixture on high using a motorized stirrer or equivalent for about 10 to 15 
minutes. Afterwards, the mixture is ready for use. To use, it should be lightly pressed into any desirable container such as a grenade, 
shell, cardboard/plastic tube, ect., ect., and the resulting munition(s) should then be cured in an oven at 60 Celsius for about 12 hours. 
Note: you should a small igniter composition to begin the burn of this smoke composition. 
Burn rate: Slow 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 6 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 37.9% red dye “organol”, 23.9% guanidine nitrate, 14.9% glycidyl ether 100 epoxy resin, 13.9% potassium chlorate, 
4.9% methyl carbazate, 3.9% propanediol plasticizer, 0.199% ferric oxide catalyst, 0.401% moisture 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations. 


05-03-003A: White smoke generating composition 2: 

Place into a standard ball mill containing 100 grams of Teflon coated steel shot of 5 millimeters in diameter, 37.5 grams of di-octyl- 
phthalate, followed by 125 grams of zinc oxide, and then followed by 120 grams of ammonium perchlorate, and then tumble the 
mixture at 200 RMP at room temperature for about 15 to 30 minutes. Afterwards, stop the mixing, and then place the contents in a 
clean beaker or suitable container. Thereafter, quickly add in 60 grams of polychloroisoprene, and then rapidly blend the mixture 
using preferably a motorized stirrer on high for about 10 to 15 minutes to form a uniform mix. Afterwards, slowly add in, in small 
portions at a time, 57 grams of ammonium chloride while rapidly stirring the mixture. After all the ammonium chloride has been 
removed, continue to rapidly blend the mixture at room temperature for about 10 to 15 minutes. After which, to use the smoke 
composition, it should be lightly pressed into any desirable container such as a grenade, shell, cardboard/plastic tube, ect., ect., and the 
resulting munition(s) should then be cured in an oven at 80 Celsius for about 2 hours, and then cured at room temperature for 24 hours 
thereafter. Note: you should use a small igniter composition to begin the burn of this smoke composition. 

Burn rate: 0.70 millimeters per second (for smoke mixture 20 millimeters in diameter by 100 millimeters in length), after being 
pressed and cured. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 31.2% zinc oxide, 30% ammonium perchlorate, 15% polychloroisoprene plasticizer, 14.2% ammonium chloride, 9.3 
di-otyl-phthalate binder, 0.3% moisture 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations 


05-03-004A: White smoke generating composition 3: 

Place into a standard mixing bowl or blender equipped with plastic motorized stirrer, place 26.6 grams of Epoxy resin (D.E.R. 732), 
followed by 43 grams of polyglycol resin (QX-3812), and then followed by 15 grams of zinc oxide, and then blend the mixture at 
moderate speed for about 15 to 30 minutes. Afterwards, throw in 55 grams of magnesium powder, followed by 190 grams of red 
phosphorus, and then continue to blend the mixture at moderate speed for about 15 to 30 minutes. Afterwards, add in 150 grams of 
manganese dioxide, and the followed by 20 grams of lead dioxide, and then continue to blend the mixture at moderate speed for 
about 15 to 20 minutes. Afterwards, the mixture is ready to be cast. To do so, place the semi-fluidized mixture into any desired 
container, tube (candle), or mold and then cure for several days. Note: curing the smoke munitions in an oven at 40 Celsius may speed 
up the process. 

Burn rate: 185 seconds per 190-gram candle. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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_ Flammability (1 to 10): 5 
_ Ease of ignition (1 to 10): 6% 
_ Tendency to cake: None. 
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Explosive ability: None. 

Percentage: 38% red phosphorus, 30% manganese, 11% magnesium, 8.6% polyglycol resin, 5.3% epoxy resin, 4% lead dioxide, 
3% zine oxide, 0.10% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations. 
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05-03-005A: Red smoke generating composition 2: 
Place into a standard mixing bowl or blender equipped with plastic motorized stirrer, place 171 grams of solvent red No. I dye, 


| followed by 34 grams of disperse red No. 11 dye, followed by 87.5 grams of sucrose, followed by 72.5 grams of 1,4,- 
benzenedicaroxylic acid, followed by 52.5 grams of magnesium carbonate, and then blend the mixture at moderate speed for about 


10 to 15 minutes. Afterwards, add in 82.5 grams of potassium chlorate, and then add in 2 liters of acetone, and then continue to blend 


| the mixture at moderate speed until al the acetone evaporates. During the evaporation of the acetone, the mixture will take on a dough- 
| like texture and will then form granules as the acetone completely evaporates. Once the acetone has evaporated, place the remaining 
| granules onto a shallow pan, and cure them in an oven at 60 Celsius for several hours. Thereafter, the mixture is ready to be pressed. 


To do so, press the granules into any desirable container, tube (candle), or mold under high pressure of about 5000 psi. Thereafter, a 
starter composition should then be pressed in. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 34.2% red dye No. 1, 17.5% sucrose, 16.5% potassium chlorate, 14.5% 1,4-benzenedicarboxylic acid, 10.5% 
magnesium carbonate, 6.8% red dye No. 11 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in professional smoke munitions for determining gas leaks, spotting, signaling, and in military operations. 


05-03-006A: High yielding dense red smoke generating composition with long-range view ability: 

Place into a standard mixing bowl or blender equipped with plastic motorized stirrer, place 65 grams of red dye No. 1, followed by 9 
grams of red dye No. 2 (Rhodamine B), followed by 42.5 grams of lactose, followed by 50 milliliters of cold water, and then blend 
the mixture at moderate speed for about 30 minutes to form a paste. After 30 minutes, add in 35 grams of potassium chlorate, and 
then continue to blend the mixture at moderate speed. Thereafter, the mixture is ready to be cured. To do so, simply allow it to air-dry 
on any tray or pan, and then press the dried mass into any desirable container, tube (candle), or mold under high pressure, of about 
5000 psi. Thereafter, a starter composition should then be pressed in for proper ignition. 

Burn rate: Very slow. 

Water resistance: Very good. 
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Stability: Can be stored for many years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
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Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Use: Used in military operations for spotting, signaling. and landing operations. 
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i Smoke Generating Compositions 
| needs to be poured, pressed, and vibrated into any desirable bomb casing, grenade. container, tube, ect., and then allowed to cure for 
|_ several days or so. A starter composition should then be pressed in for proper ignition. 
| Burn rate: 240 seconds per 500-gram sample 
| Water resistance: Very good. 
| Stability: Can be stored for many years. 
| Flammability (1 to 10): 5 
| Ease of ignition (1 to 10): 6 % 
Tendency to cake: None. 
|. Explosive ability: None. 
| Percentage: 33% organol yellow dye, 21.5% potassium chlorate, 19.5% glycidyl ether 100 epoxy resin, 16.5% guanidine nitrate, 
| 7% propylene glycol, 2.5% ethanolamine hardener 
| Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


| Use: Used in military operations for spotting, screening, concealing, signaling, and landing operations. Can also be used commercially 
| to determine gas leaks and the like. 


| 05-03-008B: Excellent green smoke generating composition with long duration: 

_ Into a standard ball mill filled with 50 grams of Teflon coated steel shot of 5 millimeters in diameter, place 3 grams of red iron-II- 

_ oxide, followed by 4 grams of manganese dioxide, followed by 1.5 grams of copper-II-oxide, and then followed by 1.5 grams of 

nickel oxide, and then tumble the mixture for about 30 minutes at 200+ RPM. Thereafter, place this tumble mixture into standard 

mixing bowl or blender equipped with plastic motorized stirrer, followed by 140 grams of Organol green thermoplast dye (sold by 

_ Pechiney Ugine Kullman Inc.), followed by 90 grams of guanidine nitrate, followed by 40 grams of Organol yellow A.D.E. dye (sold 

_ by Pechiney Ugine Kullman Inc.), followed by 85 grams of potassium chlorate, and then followed by 150 milliliters of 95% ethyl 

_ alcohol, and then blend the mixture at moderate speed for about 30 minutes to form a paste. After 30 minutes, place the pasty mass 

_ onto a sheet or tray and allow the mass to air dry. Once it has, briefly break up the mass into pulverized pieces using a spoon or similar 

_ entity, and then place the dried mass into a clean mixing bowl or equivalent, equipped with motorized stirrer with plastic stir blade, 

_ and then add in 35 grams of glycerol, followed by 88 grams of Glycidyl ether 100 (sold by Shell as an epoxy aliphatic resin), and then 

_ blend the mixture on high speed for about 5 to 10 minutes. Immediately thereafter, add in 12 grams of ethanolamine (sold as 
Hardener HY 938 and aliphatic ethanolamine), and then continue to rapidly blend the mixture on high for about 5 to 10 minutes. 

Afterwards, the mixture is ready to be cast. To do so, it simply needs to be poured, pressed, and vibrated into any desirable bomb 

_ casing, grenade, container, tube, ect., and then allowed to cure for several days or so. A starter composition should then be pressed in 

_ for proper ignition, or utilize a proper smoke initiating fuze. 

: Burn rate: 300 seconds per 670-gram sample. 

_ Water resistance: Very good. 


and then continue to blend the mixture at moderate Stability: Can be stored for many years. 


_ Flammability (1 to 10): 5 

_ Ease of ignition (1 to 10): 6 % 

_ Tendency to cake: None. 

_ Explosive ability: None. 

_ Percentage: 28% organol green thermoplast dye, 18% guanidine nitrate, 17.6% glycidyl ether 100 epoxy resin, 17% potassium 
_ chlorate, 8% organol yellow dye, 7% glycerol, 2.4% ethanolamine hardener, 0.8% manganese dioxide catalyst, 0.6% iron oxide 
_ catalyst, 0.3% copper oxide catalyst, 0.3% nickel oxide catalyst 

_ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


_ Use: Used in military operations for spotting, screening, concealing, signaling, and landing operations. Can also be used commercially 
_to determine gas leaks and the like. 


_05-03-008C: Excellent red smoke generating composition with long duration: 

nto a standard mixing bowl or blender equipped with plastic motorized stirrer, place 159 grams of Organol red J dye (sold by 
Pechiney Ugine Kullman Inc.), followed by 125 grams of guanidine nitrate, followed by 86.5 grams of potassium chlorate, and then 
followed by 150 milliliters of 95% ethyl alcohol, and then blend the mixture at moderate speed for about 30 minutes to form a paste. 
After 30 minutes, place the pasty mass onto a sheet or tray and allow the mass to air dry. Once it has, briefly break up the mass into 
pulverized pieces using a spoon or similar entity, and then place the dried mass into a clean mixing bowl or equivalent, equipped with 
‘motorized stirrer with plastic stir blade, and then add in 34 grams of glycerol, followed by 86 grams of Glycidyl ether 100 (sold by 
Shell as an epoxy aliphatic resin), and then blend the mixture on high speed for about 5 to 10 minutes. Immediately thereafter, add in 
9.5 grams of ethanolamine (sold as Hardener HY 938 and aliphatic ethanolamine), and then continue to rapidly blend the mixture on 
high for about 5 to 10 minutes. Afterwards, the mixture is ready to be cast. To do so, it simply needs to be poured, pressed, and 
vibrated into any desirable bomb casing, grenade, container, tube, ect., and then allowed to cure for several days or so. A starter 
composition should then be pressed in for proper ignition, or utilize a proper smoke initiating fuze. 


HY 938 and aliphatic ethanolamine), and then Burn rate: 240 seconds per 700-gram sample. 
Afterwards, the mixture is ready to be cast. To do so, it simpl)Water resistance: Very good. 


Stability: Can be stored for many years. 
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Smoke Generating Compositions 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 6% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 31.8% organol red J dye, 25% guanidine nitrate, I 7.3% potassium chlorate, 17.2% glycidyl ether 100 epoxy resin, 
6.8% glycerol, 1.9% ethanolamine hardener 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in military operations for spotting, screening, concealing, signaling, and landing operations. Can also be used commercially 


to determine gas leaks and the like. 


05-03-009A: Standard military white smoke generating composition: 

Into a standard mixing bowl or blender equipped with plastic motorized stirrer, place 255 grams of red amorphous phosphorus, 
followed by 40 grams of standard powdered magnesium, followed by 15 grams of zinc oxide, followed by 175 grams of. ‘finely 
powdered pyrolusite (natural occurring manganese dioxide ore), and then followed by 150 milliliters of 95% ethyl alcohol. and then 
blend the mixture at moderate speed for about 30 minutes to form a paste. After 30 minutes, place the pasty mass onto a sheet or tray 
and allow the mass to air dry. Once it has, briefly break up the mass into pulverized pieces using a spoon or similar entity, and then 
place the dried mass into a clean ball mill filled with about 150 grams of Teflon coated steel shot of any desired diameter, and then 
add in 15 grams of any desirable epoxy binder, and then tumble the mixture at about 150 RPM for about 10 to 15 minutes to form a 
uniform mixture. Thereafter, simply press the tumbled mixture into any desirable bomb casing, grenade, container, tube, ect., and then 
allow it to cure for several days or so. Mild heating in an oven may speed up the process. A starter composition should then be pressed 
in for proper ignition, or utilize a proper smoke initiating fuze. 

Burn rate: 240 seconds per 700-gram sample 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 6 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 51% red phosphorus, 35% pyrolusite, 8% magnesium, 3% zinc oxide, 3% epoxy binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used by various militaries for multiple operations. 


05-03-010A: Military grade white smoke generating composition for camouflage purposes utilizing the “wet mixing” process: 
Into a standard mixing bowl or blender equipped with plastic motorized stirrer, place 50 milliliters of acetone, followed by 15 grams 
of Viton A fluorocarbon rubber available from E. I. Dupont de Nemours Company, and then stir the mixture to dissolve the Viton A. 
Thereafter, add in 250 grams of red phosphorus, followed by 15 grams of finely divided boron, followed by 220 grams of calcium 
sulfate, and then blend the mixture at moderate speed for about 10 to 15 minutes. Thereafter, slowly add in, 40 to 50 milliliters of 
hexane (exact amount may vary), until the bulk of the Viton A precipitates. Once the Viton A has precipitated, the main ingredients of 
the mixture will be properly wet mixed forming polymer coated ingredients. Thereafter, simply filter-off the insoluble mixture using 
gravity filtration or preferably vacuum filtration, and then place the filtered-off mixture onto a shallow pan, and allow it to thoroughly 
air-dry. Finally, simply press the dried mixture into any desirable grenade body, bomb casing, container, mold, fish paper tube, candle, 
ect., under average pressure, followed by a proper ignition composition. 

Burn rate: 2.7 millimeters/per second with 300 gram candle with dimensions of 12.7 centimeters long by 4.4 centimeters in diameter. 
Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 6 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% red phosphorus, 44% calcium sulfate, 3% Viton A rubber binder, 3% boron 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in concealing/camouflage operations. 


05-03-011A: Environmentally safe white smoke generating composition: 

Into a standard ball mill, filled with 150 grams of Teflon coated steel shot of average diameter, place 100 grams of standard 
magnesium powder, followed by 60 grams of potassium bicarbonate, followed by 75 grams of potassium chloride, followed by 75 
grams of sodium chloride, and then tumble the mixture at about 150 RPM for about 5 to 10 minutes. Thereafter, add in 50 grams of 
dicyandiamide, followed by 100 grams of potassium nitrate, and then followed by 40 grams potassium perchlorate, and then 
continue to tumble the mixture at about 150 RPM for 15 to 30 minutes. Afterwards, the mixture is ready to go. To use, it simply needs 
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5: essa ace cane 


ee aes eee Fae Smoke Generating Compositions 
into any desirable grenade body, bo ing, i 
picts eee oe y. bomb casing, container, mold, fish paper tube, candle, ect., under average pressure, 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 4% 
Ease of ignition (1 to 10): 6% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 20% magnesium, 20% potassium ni y i i Y i i i i 
ae a jie shi sara trate, 15% potassium chloride, 15% sodium chloride, 12% potassium bicarbonate, 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
eniaae be used by the military (for smoke screening), or in civil operations where sensitivity towards the environment needs to be 


05-03-012A: Opaque smoke generating composition for interfering with and blocking infrared targeting: 

First, place 100 grams of standard magnesium powder into a beaker or suitable container, and then place this container with the metal 

powder into an oven and heat at 50 Celsius for about 24 hours. Thereafter, into a standard mixing bowl or blender equipped with 

plastic motorized stirrer, place 175 milliliters of 95% ethyl alcohol, followed by 50 grams of vinylidine polyfluoride binder followed 

by 400 grams of hexachlorobenzene, followed by 10 grams of naphthalene, and then blend the mixture at moderate speed for about 

10 to 15 minutes to form a paste. Thereafter, add in the magnesium powder (before it cools), and then continue to blend the mixture 

for about 10 minutes on moderate speed at room temperature. Thereafter, place the entire mixture onto a shallow pan, and allow it to 

thoroughly air-dry. Afterwards, place the dried mass into a suitable ball mill filled with Teflon coated steel shot of the usual weight 

oe and nate ae the coca for ai 1 hour to form a uniform powder. Thereafter, the mixture is ready for use so simply 
mixture into any desirable container, flare body, mold, i 5 i 

ee a caamear orn y, mold, fish paper tube, candle, ect., under high pressure, (5000 psi) followed 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 71.4% hexachlorobenzene, 17.8% magnesium, 8.9% vinylidi ) i j 9 j 

Classification: Deflagrating explosive (classified keene cin a i ae 

Use: Used in masking vehicles and tanks from infrared-guided weapons. 


05-03-012B: Opaque smoke generating composition for interfering with and blocking infrared targeting (modified): 

First, place 92.5 grams of standard magnesium powder into a beaker or suitable container, and then place this container with the 
metal powder into an oven at heat at 50 Celsius for about 24 hours. Thereafter, into a standard mixing bowl or blender equipped with 
plastic motorized stirrer, place 175 milliliters of 95% ethyl alcohol, followed by 100 grams of vinylidine polyfluoride binder followed 
by 307.5 grams of hexachloroethane, followed by 150 grams of naphthalene, followed by 100 grams of chlorinated paraffin, and 
then blend the mixture at moderate speed for about 10 to 15 minutes to form a paste. Thereafter, add in the magnesium powder (before 
it cools), and then continue to blend the mixture for about 10 minutes on moderate speed at room temperature. Thereafter place the 
entire mixture onto a shallow pan, and allow it to thoroughly air-dry. Afterwards, place the dried mass into a suitable ball mill filled 


with Teflon coated steel shot of the usual weight and size, and then ball mill the mixture for about 1 hour to form a uniform powder. 
Thereafter, the mixture is ready for use so simply press the mixture into any desirable container, flare body, mold, fish paper tube, 
_ candle, ect., under high pressure, (5000 psi) followed by pressing in a proper ignition composition. 


_ Burn rate: Average. 


Water resistance: Very good. 


_ Stability: Can be stored for many years. 


Flammability (1 to 10): 5 


__ Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

| Explosive ability: None. 

_ Percentage: 41% hexachloroethane, 20% naphthalene, 13.3% vinylidine polyfluoride, 13.3% chlorinated paraffin, 12.3% 


magnesium, 0.1% residue 
_ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Use: Used in masking vehicles and tanks from infrared-guided weapons. 
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Smoke Generating Compositions 
the bulk of the ether evaporates. When this point is reached, continue to blend the mixture for about 3 minutes, and then place the 
entire pasty mass onto a shallow tray or pan, and allow it to thoroughly air-dry. Afterwards, place the dried mass into a suitable ball 
mill filled with Teflon coated steel shot of the usual weight and size, and then ball mill the mixture for about 1 hour to form a uniform 
powder. Thereafter, the mixture is ready for use so simply press the mixture into any desirable container, flare body, mold, fish paper 
_ tube, candle, ect., under high pressure (5000 psi), followed by pressing in a proper ignition composition. ’ 
Burn rate: Average 
__ Water resistance: Very good. 
__ Stability: Can be stored for many years. 
_ Flammability (1 to 10): 6 
_ Ease of ignition (1 to 10): 6% 
_ Tendency to cake: None. 
_ Explosive ability: None. 
Percentage: 31% hexachloroethane, 31% zinc, 16% potassium perchlorate, 12% zinc oxide, 10% neoprene binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in masking vehicles and tanks from infrared-guided weapons. 


Smoke Generating Compositions 
05-03-013A: Improved “HC” white smoke composition (standard US military smoke composition): 
Into a suitable beaker or similar container, equipped with motorized stirrer equipped with plastic stir blade, place 175 milliliters of 
diethyl ether, hexane, or acetone, and then add in 236 grams of freshly calcined zinc oxide (can be prepared by roasting finely divideq 
zinc oxide at 900 Celsius for several hours), followed by 27.5 grams of standard powdered aluminum, followed by 236 grams of 
hexachloroethane, and then blend the mixture on high until the bulk of the solvent evaporates. Once this point has been reached, 
place the slightly pasty mass onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a ball mill 
filled with Teflon coated steel shot of the usual diameter, and then tumble the mixture for about 1 hour to form a uniform mixture. 
Thereafter, the powder can be pressed into any desirable “smoke pot”, container, candle, ect., under a pressure of about 3000 psi. 
Thereafter a strong smoke igniter composition should then be pressed there into. 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 4 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 47.2% zinc oxide, 47.2% hexachloroethane, 5.5% aluminum, 0.1% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in many different military operations. 


05-03-015B: Opaque smoke generating composition for interfering with infrared targeting systems (modified): 

Place into a standard mixing bowl or blender equipped with plastic motorized stirrer, 75 milliliters of 95% ethyl alcohol, followed by 
25 grams of neoprene binder, followed by 350 grams of hexachlorobenzene, followed by 50 grams of naphthalene, and then blend 
the mixture at moderate speed for about 10 to 15 minutes to form a paste. Thereafter, add in the 100 grams of standard magnesium 
__ powder, followed by 75 milliliters of diethyl ether, and then blend the mixture on high speed until the bulk of the ether evaporates 
When this point is reached, place the entire pasty mass onto a shallow tray or pan, and allow it to thoroughly air-dry. Afterwards 
place the dried mass into a suitable ball mill filled with Teflon coated steel shot of the usual weight and size, and then ball mill the 
mixture for about 1 hour to form a uniform powder. Thereafter, the mixture is ready for use so simply press the mixture into any 
desirable container, flare body, mold, fish paper tube, candle, ect., under high pressure (5000 psi), followed by pressing in a proper 
ignition composition. " 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 66.6% hexachlorobenzene, 19% magnesium, 9.5% naphthalene, 4.7% neoprene binder, 0.20% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in masking vehicles and tanks from infrared-guided weapons. 


05-03-014A: Standard white smoke composition utilizing guanidine nitrate: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, place 110 grams of standard 
powdered zinc, followed by 40 grams of zinc oxide, and then tumble the mixture for about 30 minutes at 200 RPM or so. Thereafter, 
add in 170 grams of hexachloroethane, followed by 180 grams of guanidine nitrate, and then continue to tumble the mixture at 
about 200 RPM for about 1 hour to form a uniform mixture. Afterwards, the mixture is ready for use. To use, it simply needs to be 
pressed into any desirable body, container, smoke pot, candle, ect., under a pressure of 3000 to 5000 psi. Requires good smoke 
composition ignition composition. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 '4 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 36% guanidine nitrate, 34% hexachloroethane, 22% zinc, 8% zinc oxide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in many different military operations. 


_ 05-03-016A: Standard white smoke generating composition for general use: 


05-03-014B: Standard white smoke composition utilizing guanidine nitrate (modified): nto suitable mixing bowl, blender, ect., equipped with suitable motorized stirrer utilizi ic sti 

: : pace ae diner i] ? 2eRhe izing a plastic st 
Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, place 280 grams of red _ Place 240 grams of any standard viscous binder such as natural rubber, followed by soulless ee a aa 
phosphorus, followed by 20 grams of hexachloroethane, and then tumble the mixture for about 30 minutes at 150 RPM or so. _ mixture to dissolve the viscous binder. Thereafter, prepare a dry mixture by placing into a suitable ball mill filled with 150 ae or 


_ So of Teflon coated steel shot, 220 grams of finely divided PVC of 150 to 250 mesh, followed by 330 grams of calcined zinc oxide 
followed by 220 grams of ammonium chloride, and then followed by 264 grams of thiourea, and then tumble the mixture at 100 
RPM for about 1 hour or so. Thereafter, add this dried tumbled mixture to the hexane/binder solution, and then blend the mixture for 
Bice es te: Average _ about 15 minutes at room temperature to form a paste. Afterwards, add in 150 milliliters of additional hexane, followed by 726 grams 
Water resistance: Very good. i of ammonium perchlorate of 150 to 250 mesh, and then continue to blend the mixture for about 30 minutes at room tem aes 
Stability: Can be stored for many years. : Thereafter, spread the pasty mass out on a shallow tray and allow it to thoroughly air-dry. Once the mass has thoroughly a it 
Flammability (1 to 10): 6 _ Reeds to be pulverized by placing it into a standard ball mill, filled with Teflon coated steel shot of the usual amount | and diameter and 
Ease of ignition (1 to 10): 5% _ then tumbled at 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the mixture is ready to be pressed into an: suitable 
Tendency to cake: None. _ container under a pressure of about 1500 psi. A proper ignition composition should then be pressed there into. J 


Explosive ability: None. _ Burn rate: Average 


Thereafter, add in 200 grams of guanidine nitrate, and then continue to tumble the mixture at about 150 RPM for about 1 hour to 
form a uniform mixture. Afterwards, the mixture is ready for use. To use, it simply needs to be pressed into any desirable body, 
container, smoke pot, candle, ect., under a pressure of 3000 to 5000 psi. Requires good smoke composition ignition composition. 


Percentage: 56% red phosphorus, 40% guanidine nitrate, 4% hexachloroethane _ Water resistance: Very good. 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). _ Stability: Can be stored for many years. 
Use: Can be used in many different military and commercial operations, and may be used in fireworks. _ Flammability (1 to 10): 6 % 
_ Ease of ignition (1 to 10): 6 % 
05-03-015A: Opaque smoke generating composition for interfering with infrared targeting systems (modified): _ Tendency to cake: None. 
Place into a standard mixing bowl or blender equipped with plastic motorized stirrer, 75 milliliters of 95% ethyl alcohol, followed by _ Explosive ability: None. 
50 grams of neoprene binder, followed by 155 grams of hexachloroethane, followed by 60 grams of zinc oxide, followed by 155 Percentage: 36.3% ammonium perchlorate, 16.5% zinc oxide, 13.2% thiourea, 12% rubber binder, 11% PVC, 11% ammonium 


grams of standard zinc powder, and then blend the mixture at moderate speed for about 10 to 15 minutes to form a paste. Thereafter, — chloride 
add in 80 grams of potassium perchlorate, followed by 75 milliliters of diethyl ether, and then blend the mixture on high speed until _ Classification: Deflagrating explosive (classified as pyrotechnic mixture) 
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Smoke Generating Compositions 
Use: Can be used for general purposes, and in fireworks. 


05-03-017A: Standard blue smoke generating composition for general use: 

Into a suitable mixing bowl. blender, ect., equipped with suitable motorized stirrer utilizing a plastic stir blade such as a Teflon blade, 
place 80 grams of chloroparaffin, followed by 200 milliliters methylene chloride, and then stir the mixture to dissolve the 
chloroparaffin. Thereafter, prepare a dry mixture by placing into a suitable ball mill. filled with 150 grams or so of Teflon coated steel 
shot, 120 grams of standard magnesium powder, followed by 90 grams of Prussian blue dye, and then tumble the mixture at 100 
RPM for about 15 minutes on moderate speed at room temperature. Thereafter, add this dried mixture to the chloroparaffin/methylene 
chloride solution, and then blend the mixture on moderate speed for about 10 minutes. After 10 minutes, add in 239 grams of 
amorphous elemental boron, and then continue to blend the mixture for another 10 minutes on moderate speed. Thereafter, add in 
318 grams of potassium nitrate, followed by 105 grams of finely divided wood charcoal, and then add in 300 milliliters of additional 
methylene chloride, and then continue to blend the mixture for about 30 minutes at room temperature to form a paste. Thereafter, 
spread the pasty mass out on a shallow tray and allow it to thoroughly air-dry. Once the mass has thoroughly dried, it needs to be 
pulverized by placing it into a standard ball mill, filled with Teflon coated steel shot of the usual amount and diameter, and then 
tumbled at 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the mixture is ready to be pressed into any suitable 
container under a pressure of about 2000 psi. A proper ignition composition should then be pressed there into. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6% 
Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.4% potassium nitrate, 
8.4% chloroparaffin, 0.1% moisture 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used for general purposes, and in fireworks. 


25.1% amorphous boron, 1 2.6% magnesium, 11% wood charcoal, 9.4% Prussian blue dye, 


05-03-018A: White spotting smoke composition for artillery and mortar training and similar use: 

Into a standard ball mill, filled with Teflon coated steel shot of the usual weight and diameter, place 200 grams of standard mesh zinc 
dust, followed by 100 grams of potassium nitrate, followed by 100 grams of standard atomized aluminum powder, and then tumble 
the mixture at about 100 RPM for about 30 minutes. After 30 minutes, add in 100 grams of potassium perchlorate, and then continue 
to tumble the mixture for another 30 minutes at 100 RPM. Afterwards, the mixture is ready to be used. To do so, it simply needs to be 
pressed into any desirable container under high pressure (5000 psi). A suitable igniter composition should be pressed there into in the 


usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% zinc, 20% potassium nitrate, 20% aluminum, 20% potassium perchlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in spotting for artillery and mortar practice—the smoke can be clearly seen from 4 kilometers. 


05-03-019A: Orange smoke producing composition: 

Into a suitable mixing bowl. beaker, or similar container, place 85.5 grams of 1,8-diaminonapthalene, followed by 79.5 grams 
phthalic anhydride, followed by 119.5 grams of sucrose, and then followed by 214 grams of potassium chlorate. Thereafter, 
manually blend the mixture by hand using a plastic spatula or similar utensil for about 30 minutes to form a uniform 
30 minute mixing period, the mixture is ready use. To use, it simply needs to be pressed into any desirable container body, tube, ect., 
ect., under a pressure of about 500 psi or more. Can be ignited readily using a match, or similar composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 
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Smoke Generating Compositions 


Percentage: 42.9% potassium chlorate, 23.9% g jami. ing a 
ee ae sucrose, 17.1% 1,8-diaminonapthalene coloring agent, 15.9% phthalic anhydride, 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in any suitable operation. 


dibasic Orange smoke producing composition (modified): 
0 a suitable mixing bowl, beaker, or similar container, equi i i i iizi 

mix : : , equipped with a motorized stirrer utilizing a plastic stir blad 5 
ae sf 1 ee followed by 97 grams phthalic anhydride, followed by 69.5 pages Hee ie 5 
ease ie be pea ahaa ane ae of at least 400), and then followed by 199.5 grams of potassium chlorate Theteatiek 

xture for about 30 minutes to form a uniform mixture. After the 30 minute mixi i ixture i 
d th : xing period, the mi 

for use. To use, it simply needs to be pressed into any desirable container body, tube, ect., ect., under a sais of peo eett 


psi or more, and then cure the devices in an oven at 60 Celsius igni i i 
paler for about 72 hours. Can be ignited readily using a match, or similar 


Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 7% 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 39.9% potassium chlorate, 20.9% 1,8-diaminonapthalene, 19.4% phthalic anhydride, 13.9% glycerol, 5.9% 


_ polyethylene glycol 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in any suitable operation. 


Hiiarhlal  et smoke producing composition (modified 2): 
ae oteinae Reda sioae! . are pra equipped with a motorized stirrer utilizing a plastic stir blade, place 85 
= , followed by 55 grams phthalic anhydride, followed by 50 grams of gt 
oe é ; lycerol, followed 
ate ret ne ee eae eke by | grams es sodium barbiturate, followed by 60 grams e N-hexyl sea ie and 
ally \ of potassium chlorate. Thereafter, moderately blend the mixture f Sto i 
ipo inUnain Be A teak ‘ y mixture for about 15 to 20 minutes to form a 
: xing process, the mixture is ready for use. To use, it simply needs to b i i 
container body, tube, ect., ect., under a pressure of about 150 to 5 : : geile anc age nn sal 
/, tube, ect., ect., 500 psi : i i 
hours. Can be ignited readily using a match, or similar composition ESE PRE nE pee menage eee 
Burn rate: Average. . 
Water resistance: Very good. 
Stability: Can be stored for many years. 


/ Flammability (1 to 10): 5+ 

i Ease of ignition (1 to 10): 7% 

_ Tendency to cake: None. 

Explosive ability: None. 

_ Percentage: 31% potassium chlorate, 17% 1 ,8-diaminonapthalene, 12% N-hexyl acid phthalate, 11% phthalic anhydride, 11% 


Epon 628 epoxy resin, 10% glycerol, 8% sodium barbiturate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


_ Use: Can be used in any suitable operation. 


pee areee Yellow smoke producing composition: 

_ Into a suitable mixing bowl, beaker, or similar container 

g : s , place 170 grams of para-phenylene diamine dye, followed b 

_ finely powdered sucrose, and then followed by 220 grams of potassium chlorate. Thereafter, manually blend the pare Ney a 


. u . . aS e ‘{ 
_ using a plastic spatula or similar utensil for about 30 minutes to form a uniform mixture. After the 30 minute mixing period, the 


mixture. After the mi i it si i 
_ mixture is ready for use. To use, it simply needs to be pressed into any desirable container body, tube, ect., ect., under a pressure of 


| ie oes ie = ie Can be ignited readily using a match, or similar composition. 

_ Water resistance: Very good. 

_ Stability: Can be stored for many years. 

_ Flammability (1 to 10): 5+ 

_ Ease of ignition (1 to 10): 7% 

_ Tendency to cake: None. 

_ Explosive ability: None. 

| Percentage: 44% potassium chlorate, 34% para-phenylene diamine dye, 22% sucrose 
Classification: Deflagrating explosive (classified as pyrotechnic mixtare): 


Smoke Generating Compositions 
Smoke Generating Compositions 


iner, place 250 i 
grams of para-dimethylaminobenzaldehyde, followed by 89.5 


d by 163 grams of potassium chlorate. Thereafter, 


Into a suitable mixing bowl, beaker imi 

oe of. finely powdered SuUCTOSE, sd ae 

2 oe a plastic spatula or similar utensil for ab 
: is ready for use. To use, it simply needs t 

about 2000 psi or more. Can be ignited i 7 

Burn rate: Average. : Cee 

Water resistance: Very good 

Stability: Can be stored for many ye: 

Flammability (1 to 10):5+ _ 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 49, 7% para-dimethylaminobenzaldehyde dye, 32.4 


Classification: Defi i 
: * Dellagrating explosive (classified i 
Use: Can be used in any suitable operation. ae 


Use: Can be used in any suitable operation. 


05-03-019E: Violet smoke producing composition: 

bowl. beaker, or similar container, place 150 grams of 1,8-diaminonapthalene, followed by 35 grams of finely 
ellitic dianhydride, and then followed by 165 grams of potassium chlorate. 

Thereafter, manually blend the mixture by hand using imi il for about 30 minutes to form a uniform 

mixture. After the 30 minute mixing period, the mixture is ready for use. To use, it simply n 


container body, tube, ect., ect., under a pressure of about 2 
composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 71% 

Tendency to cake: None. 


Explosive ability: None. 
Percentage: 33% potassium chlorate, 30% I ,$-diaminonapthalene dye, 30% py 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in any suitable operation. 


% p 
(i) ae chlor ‘ate, 1 7.8 % Sucr ose, 0.1 0% 7 esidue 


romellitic dianhydride dye, 7% sucrose 
mposition for Spotting and signaling: 


__ Into a typical mixin 
g bowl, blender, or simi : : 
ada , or similar device, equipped with motorized stirrer utilizing a plastic stir b 
ide sold as hea] ligai . S c stir blade, 
‘ a Thiokol liquid polymer sold as LP-3 cidyl ether, followed by 17.5 as ae 


05-03-019F: Violet smoke producing composition (modified): mixture on high speed 5 . 
. irrer utilizing a plastic stir blade, place 85 gh speed for about 5 to 10 minutes to form a homogenous mixture Halted hipaa tylamine and then blend the 
= ; . er. 


Into a suitable mixing bowl, beaker, or similar container, equipped with a motorized st 
grams of 1,8-diaminonapthalene, followed by 55 grams phthalic anhydride, followed by 50 grams of glycerol, followed by 55 
grams of Epon 828 epoxy resin, followed by 60 grams of N-hexyl acid phthalate, followed by 40 grams of sodium barbiturate, and 
then followed by 155 grams of potassium chlorate. Thereafter, moderately blend the mixture for about 30 minutes to form auniform | Requires standard ionition iti 
mixture. After the 30 minute mixing period, the mixture is ready to use. To use, it simply needs to be pressed into any desirable _ Burn rate: Avetige composition. 
container body, tube, ect., ect., under a pressure of about 150 to 500 psi or more, and then cure the devices in an oven at 60 Celsius for | Water resistance: Moderat ; 
about 72 hours. Can be ignited readily using a match, or similar composition, but should be initiated using a copper oxide/lead dioxide Flame temperature: ieee 

_ Stability: Can be stored for many years 


mixture. 
Burn rate: Average. Flammability (1 to 10): 6 
Water resistance: Very good. _ Ease of ignition (1 to 10): 6 
Stability: Can be stored for many years. ' Tendency to cake: None 
Flammability (1 to 10): 5+ _ Explosive ability: None 
Ease of ignition (1 to 10): 7% | Percentage: 40% I-meth lami: . 
Tendency to cake: None. _ benzyldimethylamine, 3. ae oe UH MONE dye, 30% potassium chlorate, 12,99 ; 
_ Classification: Deflagrating eed te ee - es Poly su fi ae , 12.9% aromatic disulfide ether, 10.1% 
xture). 


Explosive ability: None. 


Percentage: 31% potassium chlorate, 17% 12% N-hexyl acid phthalate, 11 % Epon 828 epoxy resin, _ Use: Can be used to generate red smoke fi 
| g e for various operations. 


1,8-diaminonapthalene dye, 


11% phthalic anhydride, 10% glycerol, 8% sodium barbiturate 
ae ea as pyrotechnic mixture). ee use, flameless yellow-orange smoke co 
: 2 : © . = m iti % z 
curative Ene pera Nie shot of the usual age se 2 er flammable environments: 
as Desmodur N- ght, place 110 grams of hexamethylene dii 
ivlene diisocyanate 


(ATPB), follo 100), followed b 
’ wed by 710 grams of ammonium io en oe iyaranyt terminated polybutadiene bind 
er 


05-03-019G: Red smoke producing composition: 
lace 79.5 grams of 1 ,-diaminonapthalene, followed by 21 grams of. ‘finely uniform mix. Thereaft date, and then tu F 
xX. er, place the entire mixture into a sui mble the mixture for about 30 min RP 
into a suitable mixing ut 30 minutes at 150 RPM to from 
> a 


Into a suitable mixing bowl. beaker, or similar container, p 
powdered sucrose. followed by 236.5 grams of tetrabromo phthalic anhydride, and then followed by 163 grams of potassium Stirrer or equivalent and utilizing plastic stj bowl, blend : 
chlorate. Thereafter. manually blend the mixture by hand using a plastic spatula or similar utensil for about 30 minutes to form a 1.4.9.10-tetrahydroxyanthracene eee ieee and then add in 340 grams of peas , ect., equipped with the usual motorized 
; ; immediately ; uizarin, ; 
be pressed into any olend the mixture on high speed for about 10 aa ays in 2 grams of dibutyliin Gace oa 
: er 10t = ring catalyst, and then 


uniform mixture. After the 30 minute mixing period, the mixture is ready for use. To use, it simply needs to 
be ignited readily using a match, or similar smoke pot, contai o 15 mi P 
g . iner, tube, ect., and then i 15 minut i into any desir: 
- ect, allow the mixture es Press Me mixta y desirab 
to cure ov — esirable grenade b 
g ody, 


desirable container body, tube, ect., ect.. under a pressure of about 2000 psi or more. Can 
composition Composition. i 
Burn rate: Average. Burn rate: Average ayes ut oOnn Temperate Requires proper ignition 
Water resistance: Very good. Water resistance: Moderat : 
Stability: Can be stored for many years. Flame temperature: eee 
Flammability (1 to 10): 5+ Stability: Can be stored for ms 
Ease of ignition (1 to 10): 7% flammability (1 to 10): 5 any years. 
Tendency to cake: None. tase of ignition (1 to 10): 5 Y, 
Explosive ability: None. Tendency to cake: None atid 
diaminonapthalene, 4.2% sucrose 'xplosive ability: None. 


Percentage: 47.3% tetrabromo phthalic anhydride, 32.6% potassium chlorate, 15.9% 1,8- 
) 
ercentage: 43.2% ammonium iodate, 29.2% 


Classification: Deflagrating explosive (classi 
Use: Can be used in any suitable operation. examethylene diisocy 
dassification: Defla 


fied as pyrotechnic mixture). 
hydroxyl termin 
anate curatiy : ated poly butadiene bi 
ative agent, 0.121% dibutyl dilaurate curing che Bs 
ed (i 


grating explosive (classified as pyrotechnic mixture) 


leucoquinizarin, 6.6% 
residue 


05-03-019H: Green smoke producing composition: 
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Smoke Generating Compositions 
Use: Can be used to generate yellow-orange smoke for spotting, tracking, signaling, and other applications in environments that 
contain flammable materials such as brush, trees, flammable objects, ect. 


05-03-022A: Smoke composition for use at night producing a brownish-black smoke, which looks orange from a distance: 

Into a standard mixing bowl, blender, or similar container equipped with a motorized stirrer in the usual means, place 255 grams of 
cadmium metal powder of average mesh, followed by 235 grams of potassium nitrate, and then followed by 100 milliliters of ether 
or hexane, and then blend the mixture until the bulk of the solvent evaporates. Thereafter, add in 20 grams of any desirable epoxy 
resin such as epoxy resin 815 or equivalent, and then quickly blend the mixture for about 5 to 10 minutes. Thereafter, cast the mixture 
into any desirable container, grenade, smoke pot, tube, ect., and then allow the munition to cure for a day or more. Requires a standard 
ignition composition. 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% cadmium metal, 46% potassium nitrate, 3.9% epoxy resin, 0.10% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate a brownish-black smoke that looks orange from a distance when used near sun-set or in the late evening. 
The actual use of such a composition may vary, but may be used to produce visual distortions for concealment and other applications. 


05-03-022B: Smoke composition for use at night producing a brownish-black smoke, which looks orange from a distance 
(modified): 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter, place 200 grams of cadmium sulfide powder of 
average mesh, followed by 45 grams of cadmium metal powder, followed by 240 grams of black powder, followed by 30 grams of 


strontium nitrate, and then tumble the mixture on 100 RPM for about 30 to 40 minutes. Thereafter, the mixture is ready to be used. To 
do so, it needs to be dead pressed into any desirable container, grenade, smoke pot, tube, ect., under a pressure of 5,000 psi. Requires a 


standard ignition composition. 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46.6% black powder, 38.8% cadmium sulfide, 8.7% cadmium metal, 5.8% strontium nitrate, 0.10% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate a brownish-black smoke that looks orange from a distance when used near sun-set or in the late evening. 
The actual use of such a composition may vary. but may be used to produce visual distortions for concealment and other applications. 


05-03-023A: Non organic-chlorine containing white smoke composition for screening: 
First, into a clean beaker, crucible, or similar heat resistant container, place 81 grams of potassium chloride. followed by 217 grams 


of hydrated ferric chloride (FeC13-6H20), and then heat the mixture at 200 Celsius for several hours until the mixed product becomes 


water free. Note: the exact heating time may vary. but is concluded when no more moisture is evolved. You can check for this by 
placing a piece of glass over the heated mixture. If the glass fogs up, the reaction is not complete. Once the water has been removed, 
place the remaining heated product (containing a potassium ferric chloride complex), after it has cooled, into a ball mill, filled with 
150 grams of Teflon coated steel shot of any desirable diameter, and then add in 40 grams of finely powdered aluminum of standard 
mesh, followed by 150 grams of finely divided zinc oxide, and then followed by 11 grams of sodium nitrate and then tumble the 
mixture at 100 RPM for about 2 hours. After 2 hours, the tumbled mixture is ready to be pressed. To do so, it simply needs to be 
pressed into any desirable grenade body, smoke pot, container, tube, ec, under a pressure of about 10000 psi in the usual manner. 
Thereafter, a proper, yet average ignition composition should be placed there into for proper ignition. 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 
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Smoke Generating Compositions 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 49.2% potassium ferric chloride, 37.8% zinc oxide, 10.1% aluminum, 2.7% sodium nitrate, 0.20% moisture 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for generating white smoke for screening operations. 


: 05-03-024A: Non-toxic smoke generating composition for use in various training operations: 


Into a suitable mixing drum or ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter, place 377.5 grams of 
trans-cinnamic acid, followed 27.5 grams of sucrose, followed by 65 grams of potassium chlorate, followed by 20 grams of sodium 
bicarbonate, and then followed by 10 grams of diatomite silica. Thereafter, tumble the mixture at 100 to 200 RPM for about 1 hour to 
form a uniform powder. Thereafter, place the dry tumbled mixture into a suitable mixing drum or blender, equipped with stirrer in the 
usual fashion, and then add in a solvent mixture prepared by adding and dissolving 26 grams of cellulose nitrate into 150 milliliters of 
acetone, and then blend the mixture until the bulk of the solvent evaporates and a stiff mass is obtained. Thereafter, the stiff mass 
should be pressed into any desirable tube, container, ect., in the usual manner, and then allow the munitions to cure. Using low heat in 
an oven may or may not be used to speed up the curing process. Note: the mixing process of the acetone/cellulose nitrate may be 
difficult as the addition of the acetone/cellulose nitrate solution causes the overall ingredients to form a stiff, rather un-wet mass. 
Should be ignited using a suitable ignition mixture. 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 71.7% trans-cinnamic acid, 12.3% potassium chlorate, 5.2% sucrose, 4.9% cellulose nitrate, 3.8% sodium 
bicarbonate, 1.9% diatomite silica, 0.2% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for generating white smoke for various operations. 


05-03-025A: Pyrotechnic composition for producing a mixed smoke: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 125 milliliters of 99% isopropyl alcohol, and then add in 200 
grams of dry maltose powder, followed by 65 grams of calcium lactate, followed by 90 grams of malic acid, followed by 25 grams 
of manganese dioxide, and then blend the mixture for about 10 minutes. Thereafter, add in 25 milliliters of ether, and then add in 120 
grams of melamine freebase, followed by 5 grams of copper chromite, and then followed by 400 grams of sodium chlorate, and then 
continue to blend the mixture for another 10 minutes. Thereafter, place the mixture onto a shallow pan or tray, and allow it to 
thoroughly air dry. Thereafter, place the mixture into a ball mill, filled with 150 grams of Teflon coated steel shot, and then tumble the 
mixture for about 30 minutes to form a uniform powder. Finally, to use the mixture, simply press it into any desirable grenade body, 
tube, casing. ball, ect., under a pressure of about 10,000 psi. A suitable ignition composition should be pressed in there to form a 


_ proper ignition. 
_ Burn rate: Slow. 
_ Water resistance: Good. 


Stability: Can be stored for many years 
Flammability (1 to 10): 4 to 4% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 


_ Percentage: 44.19% sodium chlorate, 22.09% maltose, 13.25% melamine freebase, 9.94% malic acid, 7.18% calcium lactate, 
_ 2.76% manganese dioxide, 0.55% copper chromite burn rate catalyst, 0.04% impurities 

_ Classification: Deflagrating explosive (pyrotechnic mixture). 

_ Use: Used for generating an unbalanced mixed smoke for spotting, patrolling, and signaling. 


_ 05-03-026A: Red phosphorus smoke composition: 

i Into a suitable mixing bowl. equipped with motorized stirrer, place 60 grams of butylmethacrylate, followed by 300 grams of 

_ Unleaded premium gasoline, and then followed by 750 grams of red phosphorus. Thereafter, blend the mixture on moderate speed in 
: the absence of air for about 45 minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture into any grenade 

_ body, or bomb casing. A burster charge must be inserted into the center of the munition for proper distribution of the incendiary agent. 
_ Burn rate: Slower then napalm. 

| Water resistance: Good. 

_ Stability: Can be stored for many years 
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Smoke Generating Compositions 
Flammability (1 to 10): 4 
Ease of ignition (1 to 10): 9+ (based on bursting charge). 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 67.56% red phosphorus, 27.02% unleaded gasoline, 5.4% butylmethacrylate, 0.02% mixed balance 
Classification: Deflagrating explosive (pyrotechnic mixture). 
Use: Used for generating an unbalanced mixed smoke for spotting, patrolling, and signaling. 


05-03-026B: Red phosphorus smoke composition (modified component): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 90 grams of butylmethacrylate, followed by 350 grams of 
unleaded premium gasoline, followed by 400 grams of sodium nitrate, followed by 250 grams of metallic sodium, and then 
followed by 750 grams of red phosphorus. Thereafter, blend the mixture on moderate speed in the absence of air for about 45 
minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture into any grenade body, or bomb casing. A burster 
charge must be inserted into the center of the munition for proper distribution of the incendiary agent. 

Burn rate: Above moderate. 

Waiter resistance: Moderate—keep out of contact of water. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 9+ (based on bursting charge). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40.76% red phosphorus, 21.73% sodium nitrate, 19.02% unleaded gasoline, 13.58% metallic sodium, 4.89% 
butylmethacrylate, 0.02% impurities 

Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used for generating an unbalanced mixed smoke for spotting, patrolling, and signaling. 


05-03-027A: Purple smoke composition: 

Into a suitable ball mill, or empty vertical mixer, place 300 grams of potassium chlorate, followed by 100 grams of magnesium 
powder, followed by 250 grams of iodine, followed by 400 grams of ammonium iodide, and then followed by 150 grams of lactose. 
Thereafter, tumble or rotate the mixture at 200 RPM for about 2 hours. Thereafter, the mixture is ready for use. To use, the mixture 
needs to be pressed into any desirable grenade body, tube, mold, container, bomb casing, ect, under high pressure in the usual manner. 
Burn rate: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.33% ammonium iodide, 25% potassium chlorate, 20.83% iodine, 12.5% lactose, 8.33% magnesium, 0.01% mixed 
balance 

Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used for generating a purple smoke for various operations. Note: This composition may produce an irritating vapor, limiting its 
use. 


05-03-028A: Yellow smoke composition: 

Into a suitable ball mill, or empty vertical mixer, place 330 grams of potassium dichromate. followed by 100 grams of bismuth 
tetraoxide, and then followed by 70 grams of magnesium powder. Thereafter. tumble or rotate the mixture at 175 RPM for about 2 
hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desirable grenade body, tube, mold, 
container, bomb casing, ect, under high pressure in the usual manner. 

Burn rate: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 66% potassium dichromate, 20% bismuth tetraoxide, 14% magnesium powder 

Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used for generating a yellow smoke for various operations. 


230 


Smoke Generating Compositions 


_ 05-03-028B: Yellow smoke composition: 

_ Into a suitable ball mill. or empty vertical mixer, place 325 grams of potassium dichromate, followed by 100 grams of bismuth 

_ subnitrate, and then followed by 75 grams of magnesium powder. Thereafter, tumble or rotate the mixture at 175 RPM for about 2 
_ hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desirable grenade body, tube, mold, 
_ container, bomb casing, ect, under high pressure in the usual manner. 

Burn rate: Moderate. 

_ Water resistance: Good. 

_ Stability: Can be stored for many years. 

_ Flammability (1 to 10): 6 

_ Ease of ignition (1 to 10): 6 


Tendency to cake: None. 

Explosive ability: None. 

Percentage: 65% potassium dichromate, 20% bismuth subnitrate, 15% magnesium powder 
Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used for generating a yellow smoke for various operations. 


05-03-029A: Brown smoke composition: 
Into a suitable ball mill, or empty vertical mixer, place 250 grams of copper-I-oxide, followed by 175 grams of lead dioxide, and 
then followed by 75 grams of magnesium powder. Thereafter, tumble or rotate the mixture at 150 RPM for about 2 hours. Thereafter, 
the mixture is ready for use. To use, the mixture needs to be pressed into any desirable grenade body, tube, mold, container, bomb 

_ casing, ect, under high pressure in the usual manner. 


_ Burn rate: Moderate. 
_ Water resistance: Good. 


_ Stability: Can be stored for many years 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% copper-Il-oxide, 35% lead dioxide, 15% magnesium powder 
Classification: Deflagrating explosive (pyrotechnic mixture). 
_ Use: Used for generating a brown smoke for various operations. 


_ 05-03-030A: Orange smoke composition: 


Into a suitable ball mill, or empty vertical mixer, place 250 grams of lead dioxide, followed by 175 grams of potassium dichromate, 
and then followed by 75 grams of magnesium powder. Thereafter, tumble or rotate the mixture at 150 RPM for about 2 hours. 
_ Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desirable grenade body, tube, mold, 
_ container, bomb casing, ect, under high pressure in the usual manner. 
Burn rate: Moderate. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
_ Tendency to cake: None. 
_ Explosive ability: None. 
| Percentage: 50% lead dioxide, 35% potassium dichromate, 15% magnesium powder 
Classification: Deflagrating explosive (pyrotechnic mixture). 
Use: Used for generating an orange smoke for various operations. 


05-03-031A: Pink smoke composition: 
Into a suitable ball mill, or empty vertical mixer, place 185 grams of calcium silicide, followed by 270 grams of potassium iodate, 
and then followed by 45 grams of potassium chromate. Thereafter, tumble or rotate the mixture at 150 RPM for about 2 hours. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desirable grenade body, tube, mold, 
_container, bomb casing, ect, under high pressure in the usual manner. 
Burn rate: Moderate. 
Water resistance: Good. 
‘Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
. Tendency to cake: None. 
_Explosive ability: None. 


Smoke Generating Compositions 
Percentage: 54% potassium iodate, 37% calcium silicide, 9% potassium chromate 
Classification: Deflagrating explosive (pyrotechnic mixture). 
Use: Used for generating a pink smoke for various operations. 


05-03-031B: Pink smoke composition: 

Into a suitable ball mill, or empty vertical mixer, place 
and then followed by 125 grams of magnesium powder. 
Thereafter, the mixture is ready for use. To use, the mixture needs to 
container, bomb casing, ect, under high pressure in the usual manner. 
Burn rate: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 65% calcium iodate, 25% magnesium powder, 10% 
Classification: Deflagrating explosive (pyrotechnic mixture). 
Use: Used for generating a pink smoke for various operations. 


325 grams of calcium iodate, followed by 50 grams of potassium chromate, 
Thereafter, tumble or rotate the mixture at 150 RPM for about 2 hours. 
be pressed into any desirable grenade body, tube, mold, 


potassium chromate 


-03- : Classic HC smoke composition: 
is : Satie ball mill, or empty vertical mixer, place 120 grams of magnesium powder of average mesh, and then followed by 5 
grams of linseed oil or mineral oil. Thereafter, tumble or rotate the mixture at 75 RPM for about 10 minutes to coat the magnesium. 
Thereafter, add in 360 grams of zinc oxide, followed by 350 grams of hexachloroethane, and then followed by 1 70 grams ae f 
ammonium perchlorate. Thereafter, tumble or rotate the mixture at 350 RPM for about 2 hours. Thereafter, the mixture : or 
use. To use, the mixture needs to be pressed into any desirable grenade body, tube, mold, container, bomb casing, ect, under hig 
pressure in the usual manner. 
Burn rate: Moderate. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 35.82% zinc oxide, 34.82% hexachloroethane, 
linseed oil or mineral oil, 0.02% residual balance 
Classification: Deflagrating explosive (pyrotechnic mixture). 
Use: Used for generating white smoke for screening and spotting. 


16.91% ammonium perchlorate, 11.94% magnesium powder, 0.49% 


-03- : ic smoke composition modified with magnesium chloride: 7 
ae ; ee armies yal mixer, place 250 grams of magnesium powder of average mesh, and then followed by 5 
grams of linseed oil or mineral oil. Thereafter, tumble or rotate the mixture at 75 RPM ii 
Thereafter, add in 250 grams of anhydrous magnesium chloride, followed by 200 grams of zinc oxide, and then fo wk oy 300 
grams of ammonium perchlorate. Thereafter, tumble or rotate the mixture at 350 RPM for about 2 hours. Thereafter. the mixture 1s 
ready for use. To use, the mixture needs to be pressed into any desirable grenade body, 
high pressure in the usual manner. 

Burn rate: Moderate. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5 2 
Tendency to cake: None. 
ive ability: None. 
ee ee % ammonium perchlorate, 24.87% anhydrous magnesium chloride, 24.87% magnesium powder, 19.9% zinc 
oxide, 0.49% linseed or mineral oil, 0.02% mixed balance 
Classification: Deflagrating explosive (pyrotechnic mixture). 
Use: Used for generating white smoke for screening and spotting. 


05-03-033A: Modified HC smoke composition for generating a hydroscopic smoke for use in humid environments: 
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for about 10 minutes to coat the magnesium. 


tube, mold, container, bomb casing, ect, under 


Smoke Generating Compositions 
[nto a suitable ball mill, or empty vertical mixer, place 96.7 grams of lithium carbonate, followed by 197.5 grams of potassium 
perchlorate, followed by 102.5 grams of aluminum powder, and then followed by 103.3 grams of hexachloroethane. Thereafter, 
tumble or rotate the mixture at 300 RPM for about 2 hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be 
pressed into any desirable grenade body, tube, mold, container, ect, under high pressure in the usual manner. 
Burn rate: Moderate. 
Water resistance: Good. 
| Stability: Can be stored for many years 
| Flammability (1 to 10): 5+ 
_ Ease of ignition (1 to 10): 5+ 
_ Tendency to cake: None. 
| Explosive ability: None. 
| Percentage: 39.5% potassium perchlorate, 20.66% hexachloroethane, 20.5% aluminum powder, 19.34% lithium carbonate 
i Classification: Deflagrating explosive (pyrotechnic mixture). 
| Use: Used for generating white smoke with increased output in humid environments. 


05-03-034A: Simplified reddish smoke composition for bursting type munitions: 

Into a suitable ball mill, or empty vertical mixer, place 387.5 grams of lead iodate, and then followed by 112.5 grams of aluminum 
powder. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour. Thereafter, place the tumbled mixture into a suitable 
mixing bowl, equipped with motorized stirrer in the usual manner, and then add in 100 milliliters of acetone. Thereafter, blend the 

_ mixture on moderate speed for about 30 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
| any desirable mold, container, ect., under high pressure in the usual manner. Note: a bursting charge is placed in the center of the 

| smoke charge, and upon detonation of the bursting charge, a large cloud of smoke will be instantaneously produced. 

_ Burn rate: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 77.5% lead iodate, 22.5% aluminum powder 

Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used in smoke charges for producing an instantaneous cloud of smoke. 


05-03-034B: Simplified reddish-purple smoke composition for bursting type munitions: 

| Into a suitable ball mill, or empty vertical mixer, place 375 grams of lead iodate, and then followed by 125 grams of zirconium 
hydride. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour. Thereafter, place the tumbled mixture into a suitable 
mixing bowl, equipped with motorized stirrer in the usual manner, and then add in 100 milliliters of acetone. Thereafter. blend the 
mixture on moderate speed for about 30 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
any desirable mold, container, ect., under high pressure in the usual manner. Note: a bursting charge is placed in the center of the 


smoke charge, and upon detonation of the bursting charge, a large cloud of smoke will be instantaneously produced. 
Burn rate: Moderate. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

_ Percentage: 75% lead iodate, 25% zirconium hydride 

_ Classification: Deflagrating explosive (pyrotechnic mixture). 

_ Use: Used in smoke charges for producing an instantaneous cloud of smoke. 


_05-03-035A: Dense reddish smoke composition: 

_ Into a suitable mixing bowl, equipped with motorized stirrer, place 150 grams of potassium chlorate, followed by 90 grams of 

_ powdered lactose, followed by 150 grams of sublimed iodine, and then followed by 270 grams of. ‘para-nitroaniline. Thereafter, add 
_ in 50 milliliters of acetone, followed by 50 milliliters of warm water, and then blend the mixture on moderate speed for about 45 
minutes to form a uniform mass. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any 

_ desired flare body, tube, container, smoke pot, ect, and then dried in an oven, or under vacuum until dry and hard. 

Burn rate: Moderate. 

_ Water resistance: Good. 

Stability: Can be stored for many years. 


Smoke Generating Compositions 
Flammability (1 to 10): 4 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 40.9% para-nitroaniline, 22.72% potassium chlorate, 22.72% sublimed iodine, 13.63% lactose, 0. 03% residual 
balance 
Classification: Deflagrating explosive (pyrotechnic mixture). 
Use: Used to generate a reddish smoke for the usual purposes. 


05-03-036A: Opaque smoke composition for marine use: 

Into a suitable ball mill, or vertical mixer, place 100 grams of hard coal pitch (pre-pulverized), followed by 400 grams of antimony 
trisulfide, followed by 250 grams of sulfur, followed by 800 grams of sodium nitrate, and then followed by 450 grams of 
ammonium chloride. Thereafter, tumble or rotate the mixture at 300 RPM for about 2 hours. Thereafter, place the tumbled or rotated 
mixture into any suitable mixing bowl, equipped with motorized stirrer, and then add in 300 milliliters of 95% ethyl alcohol and then 
followed by 150 milliliters of cold water. Thereafter, blend the mixture on moderate speed for about 45 minutes to form a uniform 
mass. Thereafter, the mixture is ready for use. To use, place the mixture into any desired press, and press-out the liquid. Thereafter, 
the pressed mixture simply needs to be pressed into any desired flare body, tube, container, smoke pot, ect, and then dried in an oven, 
or under vacuum until dry and hard in the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% sodium nitrate, 22.5% ammonium chloride, 20% antimony trisulfide, 12.5% sulfur, 5% coal pitch 
Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used to generate large volumes of smoke for marine time use, or any other desired means. 


05-03-036B: Opaque smoke composition for marine use: 


Smoke Generating Compositions 
Water resistance: Good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 38.46% sodium nitrate, 25.64% ammonium chloride, 20.51% antimony trisulfide, 12.82% sulfur, 2.56% coal pitch 
0.01% mixed balance 
Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used to generate large volumes of smoke for marine time use, or any other desired means. 


05-03-037A: Under-water launched green smoke composition for marine use: 

Into a suitable ball mill, or vertical mixer, place 197 grams of solvent green dye No. 3, followed by 25.5 grams of benzanthrone dye, 
followed by 38 grams of vat yellow No. 4 dye, followed by 140 grams of potassium chlorate, followed by 115 grams of powdered 
sugar, followed by 20 grams of baking soda powder, and then followed by 25 grams of diatomaceous earth. Thereafter, tumble or 
rotate the mixture at 150 RPM for about 2 hours. Thereafter, the mixture is ready for use. To use, simply press the mixture into any 
desired flare body, tube, container, smoke pot, ect. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years 

| Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 5 

| Tendency to cake: None. 

_ Explosive ability: None. 

_ Percentage: 34.44% solvent green dye, 25.24% potassium chlorate, 20.73% sugar, 6.85% vat yellow dye, 4.59% benzanthrone dye 
| 4.5% diatomaceous earth, 3.6% baking soda, 0.05% mixed residual balance / 
_ Classification: Deflagrating explosive (pyrotechnic mixture). 

| Use: Used to generate green smoke for spotting and similar operations during rescues at sea. 


_05-03-037C: Under-water launched yellow smoke composition for marine use: 


Into a suitable ball mill, or vertical mixer, place 100 grams of, pulverized bituminous coal, followed by 400 grams of red phosphorus, _ Into a suitable ball mill, or vertical mixer, place 113.4 grams of vat yellow dye No. 4, followed by 156.6 grams of benzanthrone dye 
followed by 250 grams of powdered zinc, followed by 200 grams of manganese dioxide, followed by 600 grams of sodium chlorate, _ followed by 125 grams of potassium chlorate, followed by 80 grams of powdered sugar followed by 40 grams of baking soda “ 
? , + cad 


and then followed by 450 grams of ammonium chloride. Thereafter, tumble or rotate the mixture at 300 RPM for about 2 hours. 
Thereafter, place the tumbled or rotated mixture into any suitable mixing bowl, equipped with motorized stirrer, and then add in 300 
milliliters of 95% ethyl alcohol and then followed by 150 milliliters of cold water. Thereafter, blend the mixture on moderate speed 


_ powder, and then followed by 55 grams of diatomaceous earth. Thereafter, tumble or rotate the mixture at 150 RPM for about 2 


hours. Thereafter, the mixture is ready for use. To use, simply press the mixture into any desired flare body, tube, container, smoke 
_ pot, ect. ys : ‘ 


for about 45 minutes to form a uniform mass. Thereafter, the mixture is ready for use. To use, place the mixture into any desired press, Burn rate: Average. 
and press-out the liquid. Thereafter, the pressed mixture simply needs to be pressed into any desired flare body, tube, container, smoke Water resistance: Good. 


pot, ect, and then dried in an oven, or under vacuum until dry and hard in the usual manner. 
Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% sodium chlorate, 22.5% ammonium chloride, 20% red phosphors, 
dioxide, 5% bituminous coal 

Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used to generate large volumes of smoke for marine time use, or any other desired means. 


12.5% powdered zinc, 10% manganese 


05-03-036C: Opaque smoke composition for marine use: 

Into a suitable ball mill, or vertical mixer, place 100 grams of hard coal pitch (pre-pulverized), followed by 800 grams of antimony 
trisulfide, followed by 500 grams of sulfur, followed by 1500 grams of sodium nitrate, and then followed by 1000 grams of 
ammonium chloride. Thereafter. tumble or rotate the mixture at 300 RPM for about 2 hours. Thereafter, place the tumbled or rotated 
mixture into any suitable mixing bowl, equipped with motorized stirrer, and then add in 300 milliliters of 95% ethyl alcohol and then 
followed by 150 milliliters of cold water. Thereafter, blend the mixture on moderate speed for about 45 minutes to form a uniform 
mass. Thereafter, the mixture is ready for use. To use, place the mixture into any desired press, and press-out the liquid. Thereafter, 


the pressed mixture simply needs to be pressed into any desired flare body, tube, container, smoke pot, ect, and then dried in an oven, 


or under vacuum until dry and hard in the usual manner. 
Burn rate: Average. 
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Stability: Can be stored for many years. 

_ Flammability (1 to 10): 4+ 

_ Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

_ Explosive ability: None. 

Percentage: 27.47% benzanthrone dye, 21.92% potassium chlorate, 19.89% vat yellow dye No. 4, 14.03% powdered sugar, 9.64% 
diatomaceous earth, 7.01% baking soda, 0.04% mixed residual balance 
Classification: Deflagrating explosive (pyrotechnic mixture). 

Use: Used to generate yellow smoke for spotting and similar operations during rescues at sea. 
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61. Sodium chlorate (see Miscellaneous Rocket H.P. 62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 7 kK \ A ie 
Rocket Propellants) Propellants) ac Cc ee 


Forms brilliant ruby red crystals. The crystals are soluble in 
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water, but only slightly soluble in alcohol and other solvents. | 
The crystals react with acids forming the highly toxic 
hydrogen cyanide gas. Keep out of contact with acids. 


136. Potassium hexacyanocobaltate 


137. Bismuth Trioxide 


Pa és -C- =N 
rd 


C- 
Vv 


| Forms slightly yellow to pale-yellow crystals. The crystals are | 
freely soluble in water and glacial acetic acid. The crystals are 
insoluble in alcohol and most common solvents. The solid 
decomposes into hydrogen cyanide when exposed to acids. 


eae a yellowish powder, which is stable in air. The crystals 
are insoluble in water and the usual solvents, but they are 
soluble in acids. 


Hydrogen cyanide also slowly forms on standing. 
138. Titanium powder 


139. Tungsten powder 


Ti TH 
Titanium forms a dark gray powder, which is stable in moist 
air, but ignites readily upon a flame. The powder is insoluble 
in water and all known solvents, but reacts with acids in the 
usual manner. Titanium powder should be stored in a cool dry 


Poe eb 


Vi 
Powdered tungsten forms a dark gray to bluish gray solid. The 
solid may ignite spontaneously under certain conditions. The 
powder readily reacts with acids. 


place. 
140. Lead Powder 141. Lead-IT-Oxide (red lead; litharg e) 


PhO 


Lead powder is a dark gray solid. Some forms of lead powder 
may be pyrophoric, and should be stored in air free bottles. 
Lead powder is insoluble in water and the usual organic 


Exists in two forms, from which the alpha form is the most 14 


common, forming a reddish powder. The powder is insoluble 
in water and the usual solvents. Avoid inhalation of the dust, 
as the oxide is toxic. 


— 


143. Sodium Bicarbonate 


solvents. 
L142. Selenium powder 


Se=——Se 


al 


a Na 
Ho ae. 


Selenium has several forms, but the powder can range from 
dark red to reddish-bluish-black, or grayish bluish black in 
appearance. The powder is insoluble in water and all known 
solvents. Selenium powder is stable at room temperature and 
resists chemical attack from a wide range of chemicals. 


l Sodium bicarbonate forms a uniform powder, with a salty sour 
taste. The powder is ready converted into sodium carbonate 
when heated to high temperature. The bicarbonate is also 
known as baking soda. Like many carbonates, sodium 
bicarbonate reacts vigorously with acids. 


144. Iron powder 


Fe Fe 


145. Silicon Dioxide 
0 ol 


: —| 


Iron powder forms a distinct grayish colored solid, the powder 
readily ignites when exposed to flames, and the powder 
readily converts to the oxide when heated. Iron powder is very 
reactive and will react with many other elements either on 
contact or when heated. However, iron powder is stable at 
room temperature. 


Forms a white amorphous powder. The powder melts to a 
glass when heated. Silicon dioxide powder is almost insoluble 
in water and all organic solvents. One of only a few chemicals 
capable of reacting with it at ordinary temperatures is 
hydrofluoric acid. 


146. Lead Thiocyanate 


| 147. Para-Nitrotoluene 


238 
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should avoid skin contact and inhalation of the dust. The 


Forms a white odorless powder. The powder is toxic so users 
powder is insoluble in water and the usual organic solvents. 


The para isomer forms yellowish crystals with a melting point 
of 54 Celsius, and a boiling point of 238 Celsius. The crystals 
are insoluble in water but soluble in the usual organic solvents. 
| eoves en is a toxic liquid, so users should wear proper 

g 


oves when handling. 


148. Silver powder 


149. Sodium Tungstate 


- 


Silver powder forms a grayish to grayish white solid. The 
solid is stable at room temperature and does not tarnish. The 
powder ready ignites in the presence of flame. The solid is 

insoluble in water and the usual solvents. Silver is relatively 
stable to chemical attack. 
150. Zirconium powder 


ff 


Na 


Forms a dihydrate, which is colorless to white in nature. The 
crystals become anhydrous when heated to 100 Celsius. The 
solid is soluble in water, but insoluble in the usual solvents. 


151. Bismuth powder 


3 peceeemenreennd 


Zirconium metal powder forms a bluish gray to bluish black 
solid. The powder may be a mixture of the crystalline and 
amorphous styles. Like most metal powders, it readily burns 
when ignited, and is much more reactive then the solid metal. 
Mixtures of the powder with oxidizing agents form explosive 
mixtures. 


Forms a dull gray powder, which forms dispersion in water. 
The powder is insoluble in water and the usual solvents. The 
powder is stable at room temperature but reacts in the usual 
manner as other powders. 


152. Copper-I-oxide 


153. Lead Styphnate 


Cu 0 


om ° 
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Forms a brick red powder, granules, or solid masses. The 
oxide slowly oxidizes to the hydroxide on standing in moist 
air. The oxide is readily converted to the black version when 
heated. The oxide is insoluble in water and the usual solvents. 
It can be made by electrolysizing a dilute hydrochloric acid 
solution between two copper electrodes. 


Lead Styphnate has several forms: 1) The amorphous basic 
lead styphnate forms a yellowish powder, needle-like crystals, 
or granules, 2) the red basic lead styphnate forms reddish or 
reddish-brown square prisms, or reddish hexagonal plates, and 
3) the normal lead styphnate forms yellowish-orange crystals. 
All these forms of lead styphnate detonate when heated to 
about 260 Celsius. All forms are an excellent initiating 
explosive for use in blasting caps, and detonators. They are 
also widely used in the preparation of priming mixtures for a 
variety of applications. All forms of lead styphnate are 
sensitive to shock, heat, friction, and percussion, but the red 
basic lead styphnate tends to be the most unstable form. For 
use in initiation (ignition) compositions, all forms should be 
desensitized with small amounts of gum Arabic, sulfur, carbon 
black, dextrose, magnesium sulfate, or starch and mixed with 
an oxidizer such as barium chromate, lead chromate, copper 


permanganate, copper perchlorate, or magnesium dichromate. 
Methodof Preapration 1: Place 1500 milliliters of water a 


a beaker, and then add and dissolve 24.4 grams of styphnic 
acid, and then 16 grams of sodium hydroxide. Then, heat this 
mixture to 100 Celsius with stirring. Then, prepare a solution 
by dissolving 100 grams of lead nitrate into 2500 milliliters of 
water, and then add drop-wise the styphnic acid/sodium 
hydroxide solution to the lead nitrate solution as a steady drip, 
while stirring the lead nitrate solution. The rate of addition 
should be as such that the styphnic acid/sodium hydroxide 
mixtures temperature does not fall below 90 Celsius. Note: 
Simply place the heated styphnic acid/sodium hydroxide 
solution into a dropping funnel while it’s boiling hot, and then 
begin the addition. After the addition, stir the reaction mixture 
for about 20 minutes, and then filter-off the precipitated lead 
styphnate. After filtering, allow the basic lead styphnate to 
cool to room temperature. Thereafter, wash with 200 
milliliters of cold water. and then vacuum dry or air-dry. 
Method of Preparation 2: Place 800 milliliters of water into 
a beaker, and then add, while rapidly stirring the water, 24.4 
grams of styphnic acid, and then 16 grams of sodium 
hydroxide. Then, heat this mixture to 70 Celsius while stirring. 
Then dissolve 70 grams of lead nitrate into 700 milliliters of 
water. Thereafter, place the heated styphnic acid/sodium 
hydroxide into a dropping funnel, and then slowly add, drop- 
wise, drop-by-drop the styphnic acid/sodium hydroxide 
mixture into the lead nitrate solution while stirring the lead 
nitrate. Now, in the beginning, slowly add the styphnic 
acid/sodium hydroxide mixture very slowly. drop-by-drop 
until a small amount of an amorphous yellow precipitate 
forms. When this happens, stop the addition, and allow this 
amorphous yellow solid to crystallize as reddish-brown 
diamond shaped crystals. Where upon, add the styphnic 
acid/sodium hydroxide mixture at a much faster pace, and 
continue the addition until all the styphnic acid/sodium 
hydroxide mixture has been added. During the whole 
operation, stir the lead nitrate solution. After the addition, 
continue to stir the reaction mixture for 20 minutes, and then 
filter-off the precipitated lead styphnate. Allow it to cool to 
room temperature, and then wash with 200 milliliters of cold 
water, followed by vacuum drying or air-drying. 

Method of preparation 3: 


Step 1: Preparation of magnesium styphnate 
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Add 182 grams of styphnic acid to 466 milliliters of distilled 
water, and then heat the mixture to 45 Celsius. When the 
temperature reaches 45 Celsius, add 74 grams magnesium 
carbonate in small quantities while stirring the mixture. Gas 
evolution will begin immediately. After the addition of some 
of the magnesium carbonate, raise the temperature to 55 
Celsius and continue adding the magnesium carbonate in small 
quantities while continuously stirring the mixture. After the 
addition of the magnesium carbonate, remove the heat source 
and allow the solution to cool to room temperature. Then add 
cold water to the reaction mixture until its total volume equals 
732 milliliters. After which, filter the reaction mixture to 
remove any insoluble impurities. After filtration, add 2.2 
milliliters of 70% nitric acid while stirring the filtered reaction 
muxture. 


Step 2: Preparation of lead nitrate solution 


Prepare a lead nitrate solution by adding 248 grams of 
crystalline lead nitrate to 670 milliliters of distilled water. 
Then warm the solution to 50 Celsius while stirring. Continue 
stirring the mixture until all the lead nitrate has dissolved. 
When all the lead nitrate has dissolved, cool the solution to 
room temperature and then filter to remove any insoluble 
impurities. 


Step 3: Preparation of lead styphnate 


Place 132 milliliters of the magnesium styphnate solution 
(prepared in step 1) into a flask and heat to 80 Celsius while 
stirring. Then slowly add 114 milliliters of the lead nitrate 
solution (prepared in step 2) over a period of 40 minutes while 
maintaining the temperature of the magnesium styphnate 
solution at 80 Celsius and stirring. After addition of the lead 
nitrate solution, continue heating the mixture at 80 Celsius for 
10 minutes and then remove the heat source. and allow the 
mixture to cool to room temperature. Afterwards, filter-off the 
lead styphnate precipitate, and then wash with 1000 milliliters 


jens 
154. Tellurium Dioxide 


155. Tetracene 
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of water. Then vacuum dry or air-dry the product (no heat). 
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Forms white crystals with a melting point of 733 Celsius. The 
crystals turn yellow upon heating, forming a yellow liquid at 
its melting point. The powder is insoluble in water and the 
usual solvents, but will dissolve in sodium hydroxide 
solutions, and acids. 


240 


NH 
Tetracene forms pale yellow to lightly yellowish crystals, — 
powder, or fluffy flakes which begin to decompose when 
heated to 150+ Celsius. The crystals may explode if rapidly 
heated to 161 Celsius producing a flash of mild light and a 
smoky bang with the evolution of ammonia. Tetracene is 
decomposed by hot water and alkalies, and should be stored 
dry in amber glass bottles, and in a cool place away from light. 
Tetracene is used heavily in the formation of initiating charges 
and booster charges in combination with lead azide, 7 
diazodinitrophenol, lead styphnate, and other common primary 
explosives. Tetracene has been replaced by many other 
primary explosives such as sulfur nitride, and salts of triazoles 
and tetrazoles for use in blasting caps and detonators. 
However it can still be used in blasting caps and detonators 


with satisfactory results when compressed using hydraulic 
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presses—tetracene should be packed into blasting caps and 


detonators under high pressure. 


ee 


bottle and store in a cool place until use. 
157. Zinc Phosphide 
|_| CF ROSpaIC! 


Method of Preparation 1: Into a suitable flask, equipped with 
a thermometer, motorized stirrer and powder funnel, add 30 
grams of aminoguanidine hydrochloride, followed by 20 
milliliters of glacial acetic acid, followed by 5 milliliters of 
acetic anhydride. Thereafter, gently heat this mixture to 40 
Celsius, and stir for 1 hour. Then slowly add, in small 
portions, 30 grams of sodium nitrite while stirring the reaction 
mixture and maintaining its temperature at 40 Celsius. After 
the addition of the sodium nitrite, continue to stir the reaction 
mixture at 40 Celsius for 1 hour. Afterwards, remove the heat 
source, and allow the reaction mixture to cool to room 
temperature. Then drown the entire reaction mixture into 500 
milliliters of ice-cold water, and then stir the entire mixture for 
24 hours at room temperature. After 24 hours, filter-off the 
insoluble crystals, and then wash them with three 250 milliliter 
portions of cold water. Thereafter, vacuum dry or air-dry the 
crystals, and then place the crystals into a desiccator and dry 
for 48 hours. Thereafter, place the crystals into a amber glass 


[156. Iron Sulfide 
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The pure material is a colorless to white solid. Usual 
commercial grades are a grayish color. The melting point is 

1194 Celsius. The crystals are oxidized by moist air, and are 
insoluble in water and all known solvents; however, the 

powder reacts with acids with the evolution of hydrogen 
sulfide gas. 


| Forms a dark gray to grayish lustrous powder, granules, or 

masses. The solid has a melting point of 420 Celsius, but the 

solid usually sublimes before the melting point. Zinc 

phosphide is stable at room temperature in the absence of 

moisture, but slowly oxidizes upon standing in moist air. The 
owder reacts with acids with the formation of the 


P . 
| spontaneously flammable gas, phosphine. 


nent] 


| 158. Copper powder 


| 159, Hafnium powder 


Cu Cu 


i 
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| Copper powder forms a reddish ductile solid. The powder 
readily converts to the oxide upon heating. Copper powder is 
insoluble in water and all known solvents. 


Forms a silvery-white to grayish powder. The powder is 
highly reactive and may tarnish on exposure to air. 


- Ignition and Priming Compositions in this section - 


1. 05-04-001A: Shock resistant igniter/primer composition 
(produces flash and loud report upon ignition): 
61% potassium perchlorate, 39% potassium ferricyanide 


3. 05-04-002A: Igniter composition (produces no flash or 
report upon ignition): 69.4% potassium dichromate, 30.5% 
potassium ferricyanide, 0.10% moisture 


2. 05-04-001B: Modified shock resistant igniter/primer 
composition (produces flash and loud report upon ignition): 
61% potassium perchlorate, 39% potassium 
hexacyanocobaltate 

4, 05-04-003A: High altitude igniter composition (can be 
used in supersonic munitions): 53.8% zirconium, 23% sulfur, 
15.3% potassium perchlorate, 7.6% rubber binder, 0.15 % 
potassium dichromate, 0.15% sodium bisulfite 


5, 05-04-004A: “Invisible”, dark burning pyrotechnic igniter 
mixture for tracer compositions: 63% bismuth trioxide, 35% 
manganese, 2% graphite 

7, 05-04-003A;: “Non-violent burning” pyrotechnic igniter 
element for initiating compositions such as thermite type 
compositions that have ignition temperatures exceeding 
1000 Celsius: 70% iron oxide, 30% titanium 


mixture for tracer compositions: 76% barium peroxide, 23% 
antimony pentasulfide, 1% graphite 

8. 05-04-004A: “Therm 64C” igniter composition for 
magnesium bombs: 44% iron oxide, 29% barium nitrate, 25% 
aluminum, 2% sulfur 


6. 05-04-004B: “Invisible”, dark burning pyrotechnic igniter | : 


9, 05-04-004A: Igniter composition for low velocity rocket 


10. 05-04-005A: Non-luminous igniter composition for 
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propellants: 41.5% potassium chlorate, 28.8% sodium 
bicarbonate, 16.1% sulfur, 9.6% corn starch, 3.8% 
nitrocellulose, 0.20% residue 


various applications: 65% tungsten, 25% barium chromate, 
10% potassium perchlorate 


11. 05-04-006A: Priming composition (ignition composition) 
for use in electric blasting caps: 60% lead, 25% selenium, 
15% lead-H-oxide 


12, 05-04-007A: Ignition composition for high performance 
rocket propellants: 51.4% iron, 42.6% potassium perchlorate, 
3% cellulose acetate, 2.9% aluminum 


13. 05-04-08A: Gasless ignition composition for “thermite” 
type compositions: 57% copper oxide, 40% manganese, 3% 
sulfur 


14. 05-04-008B: Gasless ignition composition for flares, 
smoke, and other general pyrotechnic compositions: 

35.2% copper oxide, 35.2% silicon, 17.6% lead dioxide, 11.7% 
calcium silicide, 0.30% residue 


15. 05-04-009A: Ignition composition for tracer 
compositions: 66.6% barium peroxide, 22.3% magnesium, 
11.1% lead tetraoxide 


16. 05-04-010A: Ignition composition for electric blasting 
caps and detonators: 60% lead, 25% selenium, 15% lead-II- 
oxide 


an 


17. 05-04-011A: Ignition composition for high performance 
rocket propellants: 65.6% Dupont Teflon No. 6, 32.3% 


18. 05-04-012A: Ignition composition for incendiary 
compositions: 50% silicon dioxide, 40% magnesium, 10% 
polybutadiene binder 


magnesium, 1.9% fumes silica, 0.2% mixed residues 


19. 05-04-013A: Ignition composition for electric primers: 
68% potassium chlorate, 27% titanium, 5% boron 


21. 05-04-014A: Ignition composition for flares, signals, and 
smoke candles utilizing black powder: 85% black powder, 
10% nitro starch, 5% para-nitrotoluene 


20. 05-04-013B: Ignition composition for electric primers 
with increased sensitivity (modified): 76.5% potassizm 
chlorate, 20.4% titanium, 2% boron, 1% lead thiocyanate, 
0.10% mixed residues 

22. 05-04-015A: Priming composition for blasting caps, and 
for use in fireworks: 44.8% potassium chlorate, 25.4% silver, 
22.6% antimony sulfide, 4.7% lead dioxide, 0.94% sodium 
tungstate, 0.94% strontium nitrate, 0.47% copper, 0.15% mixed 
impurities 


23. 05-04-015B: Priming composition for blasting caps, and 
for use in fireworks with increased shock resistance: 

40% copper ammonium nitrate, 28% aluminum, 25% potassium 
nitrate, 7% sulfur 


24. 05-04-016A: Ignition composition for high performance 
ammonium nitrate/perchlorate rocket propellants: 

53.8% zirconium/nickel alloy, 26.4% potassium perchlorate, 
16.5% barium nitrate, 3% ethyl cellulose binder, 0.3% mixed 
residues 


25. 05-04-016B: Ignition composition for high performance 
ammonium nitrate/perchlorate rocket propellants 
(modified): 16.6% aluminum, 16.1% zirconium/nickel alloy, 
14% barium nitrate, 13.6% potassium perchlorate, 13% 
titanium metal, 11.6% zirconium dichromate, 9.4% magnesium, 
3.0% ethyl cellulose binder, 1.8% boron, 0.50% mixed residues, 
0.4% zirconium hydride burn catalyst 


= 


26. 035-04-017A: Gasless ignition composition for high 
performance rocket propellants: 32.3% iron, 42.8% 
potassium perchlorate, 4.7% black powder, 0.2% residues 


27, 05-04-018A: Non-gaseous high temperature ignition 
composition for incendiary mixtures: 65.2% iron powder, 
21.7% copper-II-oxide, 13% magnesium, 0.1% mixed impurities 
29, 05-04-019B: Standard ignition composition for tracer 
mixtures, smoke compositions, and similar mixtures 
(modified): 66.6% barium peroxide, 22.3% magnesium, 11.1% 
lead tetraoxide 

31. 05-04-020B: Priming composition with heat resistant 
properties for use in firing lead azide in explosive trains 
(modified): 37.5% lead dioxide, 20.8% zirconium, 16.6% 
calcium silicide, 16.6% manganese dioxide, 8.3% sulfur, 0.20% 
mixed residues 


28. 05-04-019A: Standard ignition composition for tracer 
mixtures, smoke compositions, and similar mixtures: 
&§9.5% barium nitrate, 10.5% magnesium 

30. 05-04-020A: Priming composition with heat resistant 
properties for use in firing lead azide in explosive trains: 
42.8% lead dioxide, 28.5% calcium silicide, 14.2% zirconium, 
14.2% sulfur, 0.30% mixed residues 

32. 05-04-021A: Ignition composition for use in non-electric 
blasting caps: 70% metallic bismuth, 25% selenium metal, 5% 
potassium chlorate 


33. 05-04-022A: Easily ignitable gasless ignition composition 
for use in igniting incendiary compositions: 70% iron-III- 
oxide, 30% titanium 

35. 05-04-023A: Easily ignitable gasless ignition composition 
for use in igniting incendiary compositions: 47.5% 
manganese, 40% magnesium, 12.2% titanium/manganese alloy, 
0.14% mixed residues, 0.08% titanium, 0.08% zirconium 

37, 05-04-025A: Slow burning, flashless, ignition 
composition for tracer compositions: 78.4% barium peroxide, 


18.4% antimony pentasulfude, 2.2% magnesiun, 1% graphite 


3a. 05-04-022B: Easily ignitable gasless ignition composition 
for use in igniting incendiary compositions: 70% iron-LI/- 
oxide, 30% zirconium metal 

36. 05-04-024A: Priming composition for use in percussion 
caps: 25% animal glue binder, 25% oxalic acid, 25% antimony 
sulfide, 25% potassium chlorate 


38. 05-04-026A: Ignition composition for welding specifically 
for tin producing welding compositions: 36.1% copper-I- 
oxide, 30.5% copper-L-oxide, 16.6% metal alloy, 8.3% 
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aluminum, 8.3% red phosphorus, 0.20% combined impurities | 

40. 05-04-028A: Friction sensitive composition for use in 
primers: 30% lead styphnate, 28% barium nitrate, 20% glass, 
12% lead nitrate, 10% lead hypophosphite 
42. 05-04-029A: Conductive friction sensitive composition | 
for use in primers (non primary explosive containing): 
38.9% zirconium, 35.5% barium nitrate, 25.4% lead dioxide, 
| 0.2% balance 

44. 05-04-030B: Primer composition for use in detonators: 
54.5% potassium chlorate, 27.5 % aluminum, 13.5% iron-III- 
oxide, 3% silicon, 0.86% graphite, 0.35% titanium, 0.29% 
za mixed impurities and balance 

46. 05-04-032A: Ignition composition for flares and 
illumination compositions: 85% barium chromate, 10% boron, 
5% magnesium 


39. 05-04-027A: Gasless ignition composition for use in 
electric blasting caps and detonators: 50% zirconium, 50% 
lead monoxide 

41. 05-04-028B: Friction sensitive composition for use in 
primers (tetracene containing): 40% lead styphnate, 30% lead 
nitrate, 20% glass, 8% lead sulfocyanate, 2% tetracene 


een 


43. 05-04-030A: Ignition composition for use in delay trains 
and for generating heat for other ignition operations: 
60.6% aluminum, 29.9% iron-IIl-oxide, 6.7% silicon, 1 9% 
graphite, 0.78% titanium, 0.15% impurities 

45. 05-04-031A: Priming composition for use in electric 
blasting caps or for use in electric ignition devices: 

57.1% silver metal, 17.1% potassium chlorate, 14.2% mercury 
| metal, 8.5% sulfur, 2.8% red phosphorus, 0.30% balance 

47. 05-04-033A: Ignition composition for incendiary agents 
(magnesium ophorite): 64.3% potassium perchlorate, 33.5% 
magnesium flake, 1.9% castor oil, 0.3% balance 


ea | 


48. 05-04-033B: Ignition composition for incendiary agents | 


(Aluminum ophorite) with increased heat of combustion: 
64.3% potassium perchlorate, 33.5% aluminum flake, 1.9% 
castor oil, 0.3% balance 

50. 05-04-035A: Ignition composition for use in aircraft 
ejection seats: 68.37% strontium nitrate, 17% zirconium metal, 
6.8% calcium resinate, 5.1% chlorinated rubber, 1.7% zine 
stearate, 0.85% dve, 0.18% balance 

= 52. 05-04-035C: Ignition composition for use in aircraft 
ejection seats: 68.37% barium nitrate, 17% magnesium, 6.8% 
calcium resinate, 5.1% chlorinated rubber, 1.7% zine stearate, 
0.85% toludiene red, 0.18% balance 


53. 05-04-036A: Priming composition for multiple uses ~ | 54. 05-04-037A: Priming composition for use in electric 
(friction sensitive): 48% potassium chlorate, 36% potassium blasting caps with good thermal stability: 85% cesium 
ferrocyanide, 16% glass powder -L decahydrodecaborate, 15% potassium perchlorate 


49. 05-04-034A: Heat resistant ignition composition with 
high thermal stability: 80% tellurium dioxide, 17% aluminum, 
3% carbon black 


= 

51. 05-04-035B: Ignition composition for use in aircraft 
ejection seats: 68.37% lead dioxide, 17% boron, 6.8% 
strontium resinate, 5.1% chlorinated rubber, 1.7% zinc stearate, 
0.85% dye, 0.18% balance 


55, 05-04-037B: Priming composition for use in electric 56. 05-04-037C: Priming composition for use in electric 
blasting caps with good thermal stability (with increased blasting caps with good thermal stability utilizing potassium 
sensitivity): 73% cesium decahydrodecaborate, 27% potassium permanganate: 55% potassium permanganate, 45% cesium 
perchlorate _| decahydrodecaborate 

57. 05-04-038A: Igniter composition for use in electric 58. 05-04-039A: Thermally stable, percussion primer 
ignition devices: 67% potassium perchlorate, 33% titanium composition for use in primers for shell casings: 59% 
hydride otassium perchlorate, 41% titanium metal 

59. 05-04-040A: Friction sensitive ignition composition for 60. 05-04-041A: Ignition composition for smoke grenades: 
friction resistant match head compositions: 40% potassium 57.6% barium nitrate, 17.3% zirconium hydride, 11.5% 
chlorate, 40% antimony trisulfide, 20% gum Arabic tetranitrocarbazole, 7.6% silicon, 5.7% epoxy resin, 0.3% mixed 
impurities 


62. 05-04-042B: Classic highly insensitive ignition 
composition for use in moderately accelerating projectiles 
such as mortar rounds: 70% magnesium, 15% potassium 


61. 05-04-042.A: Classic highly insensitive ignition 
composition for use in rapid accelerating projectiles such as 
tank rounds or artillery rounds: 60% magnesium, 28% silicon 
dioxide, 12% polybutadiene 

63. 05-04-043A: Special primer composition containing high 
explosives for use in shot gun primers: 38% lead styphnate, 
33% barium nitrate, 14% antimony sulfide, 6% aluminum, 5% 
PETN, 4% tetracene 


64. 05-04-044A: Ignition composition for use on the tips of 
matchsticks: 66.13% potassium chlorate, 13. 22% pulverized 
glass, 9.92% Prussian blue, 4.76% red phosphorus, 3.3% soft 
woed charcoal, 1.98% animal glue, 0.66% nitrocellulose, 
0.03% impurities 


| 

65. 05-04-044B: Ignition composition for use on the tips of 
matchsticks (modified): 52.79% potassium chlorate, 15.52% 
pulverize glass, 14.9% Prussian blue, 7.45% furnace black, 
6.21% red phosphorus, 3.1% animal glue, 0.03% impurities 


and missiles: 49.9% aluminum powder, 40% sodium azide, 
10.1% potassium permanganate 


| perchlorate, 7.5% silicon dioxide, 7.5% polybutadiene - 


me 
66. 05-04-045A: Insensitive ignition composition for rockets 
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multiple uses: 7/.25% boron powder, 23.75% sodium azide, 
5% potassium perchlorate 


multiple uses: 68.25% aluminum powder, 22.75% sodium 
azide, 9% barium nitrate 


71. 05-04-047A: Insensitive priming composition for 
multiple uses: 52.5% boron powder, 30% potassium chlorate, 
17.5% sodium azide 


72. 05-04-048A: Insensitive ignition composition for multiple 
uses: 54.9% sodium azide, 27% boron powder, 10.1% 
potassium perchlorate, 8% Viton A copolymer binder 


uses: 57.3% potassium azide, 28.7% boron powder, 10.7% 
potassium perchlorate, 3.3% Kel-F elastomer 


(73. 05-04-048B: Insensitive ignition composition for multiple 


74, 05-04-048C: Insensitive ignition composition for multiple 
uses: 38.4% sodium azide, 38.4% aluminum powder, 19.2% 
Kel-F copolymer binder, 4% Viton A binder 


75. 05-04-049A: Friction sensitive ignition composition for 
electric matches, matchsticks, and friction initiated devices: 
68.08% phosphorus sulfur compound, 14.89% powdered glass 
8.5% iron sulfide, 6.38% animal glue, 2.12% lap black, 0.03% 
balance, 


76. 05-04-050A: Non-friction sensitive ignition composition 
for various operations: 40% food starch, 35% potassium 
chlorate, 10% vegetable charcoal, 10% pulverized sawdust, 3% 
tragacanth gum, 2% potassium dichromate 


77. 05-04-050B: Moderate friction sensitive ignition 
composition for matchsticks, and other operations: 

45% potassium chlorate, 30% antimony trisulfide, 10% glass 
powder, 8% gum Arabic, 5% lead dioxide, 2% potassium 
dichromate 


78. 05-04-050C: Rough friction producing ignition surface 
for use in combination with matches and other friction 
sensitive ignition compositions: 35% glass powder, 30% red 
Phosphorus, 18% antimony trisulfide, 15% animal glue, 2% 
potassium dichromate 


79. 06-04-051A: Ignition composition for initiating thermite 
and other incendiary compositions: 77.27% potassium 
dichromate, 13.63% zine phosphide, 9.09% aluminum powder, 
| 0.01% mixed residual balance 
81. 06-04-053A: Priming composition for use in small arms 
primers: 50% barium nitrate, 17.85% red phosphorus, 17.85% 
lead dioxide, 14.28% zirconium metal powder, 0.02% mixed 
balance 
83. 06-04-054A: Priming composition for use in small arms 
primers: 72.99% red phosphorus/lead plumbate addition salt, 
14.59% potassium chlorate, 10.94% powdered glass, 0.72% 
gum tragacanth, 0.72% gum Arabic, 0.04% balance 
85. 06-04-056A: Gasless ignition composition for smoke pots 
and smoke grenades: 53.3% red lead, 33.7% silicon, 11.2% 
manganese, 1.8% celluloid 
87. 06-04-056C: Gasless ignition composition for smoke pots 
and smoke grenades: 59% lead chromate, 19.6% silicon, 
19.6% magnesium powder, 1.8% celluloid 
89. 06-04-058A: Priming composition for use in blasting 
caps: 44.44% special metal alloy, 22.22% barium nitrate, 
22.22% coarse zirconium metal, 11.11% lead dioxide, 0.01% 
mixed balance 


80. 06-04-052A: Priming composition for use in blasting 
caps: 37.5% potassium dichromate, 35% copper powder, 15% 
mossy zinc, 12.5% zine phosphide 


$2. 06-04-053B: Priming composition for use in smali arms 
primers: 58.33% barium nitrate, 20.83% red phosphorus, 
20.83% antimony trisulfide, 0.01% residual balance 


84. 06-04-055A: Priming composition for use in small arms 
primers: 37.68% potassium chlorate, 37.18% black antimony 
sulfide, 20.1% nitrocellulose, 5.02% red phosphorus, 0.02% , 
mixed residual balance 


86. 06-04-056B: Gasless ignition composition for smoke pots | 


and smoke grenades: 76.9% litharge, 19.3% silicon, 1.8% 

celluloid, 1.5% fullers earth, 0.5% graphite 

88. 06-04-057A: Ignition composition for tracer 

compositions (with ADN addictive): 50% barium nitrate, 20% 
silicon, 15% zirconium hydride, 10% ADN, 5% nitrocellulose 

90. 06-04-058B: Priming composition for use in blasting 

caps: 50% special metal alloy, 20% barium nitrate, 16% 

zirconium powder, 10% lead dioxide, 4% antimony trisulfide 


91. 06-04-058C: Priming composition for use in blasting 
caps: 46% special metal alloy, 20% barium nitrate, 20% 
zirconium metal, 10% lead dioxide, 4% antimony trisulfide 


ey 92. 06-04-058D: Priming composition for use in blasting 


zirconium metal, 10% lead dioxide, 4% antimony trisulfide 


93. 06-04-059A: Igniter composition for tracer compositions: 
74.86% strontium peroxide, 10.16% calcium silicide, 7.39% 


0.03% residual balance 
95. 06-04-061A: Classic lead nitrate priming composition for 
rim-fire ammunition: 33% lead thiocyanate, 30% potassium 
chlorate, 25% glass powder, 12% lead nitrate 
97. 06-04-063A: Specialty priming composition for use in 
ammunition primers: 33% lead styphnate, 21% lead calcium 
hypophosphate/nitrate complex salt, 20% powdered glass, 16% 
barium nitrate 


, ! composition for use in electric “squibs”: 68.6% ground 
calcium resinate, 3.78% barium peroxide, 3.78% lead peroxide. | hafnium metal, 26.7% potassium perchlorate, 4.7% nylon 


shen 46% special metal alloy, 20% barium nitrate, 20% 
94. 06-04-060A: Specialty high-temperature igniter 
binder 


96. 06-04-062A: Priming composition for use in non-electric 
blasting caps: 40% nitrocellulose, 30% potassium chlorate, 


30% potassium ferrocyanide 
98. 05-04-064A: Starter composition for ignition of smoke 
compositions: 79.92% lead tetraoxide, 16.04% ground silicon 


powder, 4.02% binder, 0.02% mixed balance 


68. 05-04-045C: Insensitive ignition composition for rockets 

and missiles: 68.26% zirconium powder, 16.56% sodium azide, 
15.06% potassium permanganate, 0.12% mixed balance 

70. 05-04-046B: Insensitive priming/ignition composition for 


05-04-001A: Shock resistant igniter/primer composition (produces flash and loud report upon ignition): 
Into a large suitable beaker or similar container, place 2.5 liters of water followed immediately by 305 grams of potassium 
| perchlorate, and then followed by 195 grams of potassium ferricyanide. Then stir the entire mixture rapidly to dissolve all solids 
/ Note: if all solids fail to dissolve, continue adding water in small portions until they do. Once all solids have dissolved, slowly pour in, 


67. 05-04-045B: Insensitive ignition composition for rockets 
and missiles: 60.1% potassium azide, 29.9% boron powder, 
10% potassium permanganate 

69. 05-04-046A: Insensitive priming/ignition composition for 
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2.5 liters of isopropyl alcohol while rapidly stirring the potassium perchlorate solution. After the addition of all the alcohol, continue 
to rapidly stir the resulting mixture for about 30 minutes at room temperature. Thereafter, filter-off the insoluble mass using gravity 
filtration or preferably vacuum filtration, and then place the filtered-off mass onto a shallow tray and allow it to thoroughly air-dry. 
Once the mass is thoroughly air-dry, place it into a clean ball mill filled with 100 grams or so of Teflon coated steel shot of 5 
millimeters in diameter, and then tumble the mixture at 100 RPM for about 2 hours to form a uniform mixture. Thereafter, the mixture 
can be used as is directly as a powder, or it can be carefully pressed into pellets using the usual hydraulic press equipment. 
Burn rate: 9,000 inches per second (energy out-put comparable to lead styphnate). 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 10+ 
Ease of ignition (1 to 10): 10+ 
Tendency to cake: Unknown, but highly un-likely. 
Explosive ability: Highly explosive, but not a “high explosive”, no pressure wave generated upon ignition. 
Percentage: 61% potassium perchlorate, 39% potassium ferricyanide 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used to fire other pyrotechnic compositions mainly rocket propellants, 
primer in fireworks. 


but also smoke mixtures, flares, ect. Can also be used as a 


Note: this igniter composition should be safety tested in very small amounts before using it to fire nitroglycerine containing 
gun propellants or rocket fuels as safety information regarding these entities is not available. 


Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. Avoid excessive heat or friction. This 
procedure is perfectly safe for experienced persons. To gain experience, preparers should use only small quantities to begin with. 
Hither way, safety shields should be used at all times, and any possible source of ignition, including static electricity should be 
avoided—use static resistant tables and floor mats. 


05-04-001B:; Modified shock resistant igniter/primer composition (produces flash and loud report upon ignition): 

Into a large suitable beaker or similar container, place 2.5 liters of water followed immediately by 305 grams of potassium 
perchlorate, and then followed by 195 grams of potassium hexacyanocobaltate. Then stir the entire mixture rapidly to dissolve all 
solids. Note: if all solids fail to dissolve, continue adding water in small portions until they do. Once all solids have dissolved, slowly 
pour in, 2.5 liters of isopropyl alcohol while rapidly stirring the potassium perchlorate solution. After the addition of all the alcohol, 
continue to rapidly stir the resulting mixture for about 30 minutes at room temperature. Thereafter, filter-off the insoluble mass using 
gravity filtration or preferably vacuum filtration, and then place the filtered-off mass onto a shallow tray and allow it to thoroughly air- 
dry. Once the mass is thoroughly air-dry, place it into a clean ball mill filled with 100 grams or so of Teflon coated steel shot of 5 
millimeters in diameter, and then tumble the mixture at 100 RPM for about 2 hours to form a uniform mixture. Thereafter, the mixture 
can be used as is directly as a powder, or it can be carefully pressed into pellets using the usual hydraulic press equipment. 

Burn rate: Similar to 05-04-01A (energy out-put comparable to lead styphnate). 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 10 

Ease of ignition (1 to 10): 10 

Tendency to cake: Unknown, but highly un-likely. 

Explosive ability: Highly explosive, but not a “high explosive”, no pressure wave generated upon ignition. 

Percentage: 61% potassium perchlorate, 39% potassium hexacyanocobaltate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used to fire other pyrotechnic compositions mainly rocket propellants, but also smoke mixtures, flares, ect. Can also be used as a 


primer in fireworks. 


Note: this igniter composition should be safety tested in very small amounts before using it to fire nitroglycerine containing 
gun propellants or rocket fuels as safety information regarding these entities is not available. 


Note: Inexperienced personnel should not attempt this procedure, as there are hazards involved. Avoid excessive heat or friction. This 
procedure is perfectly safe for experienced persons. To gain experience, preparers should use only small quantities to begin with. 
Either way, safety shields should be used at all times, and any possible source of ignition, including static electricity should be 
avoided—use static resistant tables and floor mats. 


05-04-002A: Igniter composition (produces no flash or report upon ignition): 
Into a large suitable beaker or similar container, place 1700 milliliters of water followed immediately by 164 grams of potassium 


dichromate, and then followed by 72 grams of potassium ferricyanide. Then stir the entire mixture rapidly to dissolve all solids. 


Note: if all solids fail to dissolve, continue adding water in small portions until they do. Once all solids have dissolved, slowly pour in, 


246 


i 


Pyrotechnic Igniter and Primer Compositions 
pidly stirring the potassium perchlorate solution. After the addition of all the alcohol 


1700 milliliters of isopropyl alcohol while ra 
continue to rapidly stir the resulting mixture for about 30 mi 
L ig my inutes at room t 
gravity filtration or preferably vacuum filtration, and then place the filtered. sie naeh in itauad 
a aoe the sc is thoroughly air-dry, place it into a clean ball mill fille 
imeters in diameter, and then tumble the mixture at 250 RPM f 
; dian: or about 2 hours to form a uniform mixture. i 
can be used as is directly as a powder, or it can be carefully pressed into pellets using the usual fydealie ae raat eae 


Burn rate: Similar to 05-04-01A (energy out-put co 
2 ~ ra} 
Water resistance: Very good. " : Na? et eae 


Stability: Can be stored for many years. 
Flammability (1 to 10): 10 
Ease of ignition (1 to 10): 10 
Tendency to cake: Unknown, but highly un-likely. 
Stn en Highly flammable, but not explosive 
ercentage: 69.4% potassium di y i i i i 
Classification: Deflasrating ES ec aes i apeiar siege Pee tes 


Use: Used to fire other pyrotechnic compositi 
se: U fire positions such as smoke mixtures 
this mixture is suitable as a primer in fireworks. ite ere 


off the insoluble mass using 
off mass onto a shallow tray and allow it to thoroughly air- 
d with 100 grams or so of Teflon coated steel shot of 5 


general pyrotechnic mixtures. Note: 


eee eat altitude igniter composition (can be used in supersonic munitions): 
Pa hee eRe aca place 1000 milliliters of water, and then add and dissolve 1.5 srams of sodium dichromate 
aie chases fe aes be fe grams of sodium bisulfate. Thereafter, add in 350 grams of zirconium powder of 325 mesh, 
ee ee y = nel vi the ee at 100 Celsius for 30 minutes. After boiling the mixture for 30 minutes remove the 
ete eo e to si to room temperature. Thereafter, filter-off the dichromated coated zirconium powder (using 
a Aes aa ie gis Oe pei acta a Be tio mass onto a shallow pan and then place this shallow . 
ven a moved. Now, into a suitable blende ixing i i 
i . ae a place L50 hae of. flours of sulfur, followed by 50 grams of “Thiokol” areas nua ae Sy a 
phar ee pie e ater or about 30 minutes. After 30 minutes, throw in the dichromated zirconium powder obtained 
ee a ¢ to blen the mixture for another 30 minutes on high speed. Finally, add in 100 grams of potassi 
, and then continue to rapidly blend the mixture for 1 hour at room temperature. After the blending Bese mixture 
pa 9 + 


is ready to be cured. To do so, it should be casted i i i 
Seana ; €d into any container or mold of any desirable shape or size, and then allowed to cure 


Burn rate: Good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 4% 

Ease of ignition (1 to 10): 9 

Tendency to cake: Unknown, but highly un-likely. 

Explosive ability: None. 

Percentage: 53.8% zi i g i 

eehs A fe % zirconium, 23% sulfur, 15.3% potassium perchlorate, 7.6% rubber binder, 0.15% potassium dichromate, 0.15% 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to fire pyrotechnic compositions such as smoke mixtures. flares, and general pyrotechnic mixtures used in high-speed 


Sian BP ilirunte dark burning pyrotechnic igniter mixture for tracer compositions: 
ae oe as is re oleae Nils vase stirring blade, place 75 milliliters of hexane, followed by 175 grams of 
mesh, and then blend the mixture on low for about 30 mi a, 
A ( ut 5U minutes at room temperature. After 30 mi 
ow in 10 grams of graphite powder, followed by 315 grams of bismuth trioxide of 300 mesh, and ne poe eon ae = 


| mixture ixi i 
on low for 1 hour at room temperature. After the mixing operation, place the mixture onto a shallow pan and allow it 


th g ir- 
oroughly air-dry for several days or so. Thereafter, place the dried mass into a clean ball mill filled with 100 grams of Teflon coated 


_ Steel shot of 10 millimeters in diameter, and then tu i 
’ : : mble the mixture at 200 : : 
__ the one-hour tumbling operation, the powder is ready for RPM for about 1 hour to form a uniform mixture. After 


after the init; ae . 
he initial tracer composition under high pressure (the same pressure used to press the initial tracer composition) 


use. To use, it needs to be pressed into the cavity of a tracer compartment 


Burn rate: Moderate 


_ Water resistance: Very good. 


_ Stability: Can be stored for many years. 


| Flammability (1 to 10): 8 
_ Ease of ignition (1 to 10): 8 % 
_ Tendency to cake: None. 
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Explosive ability: None. 
Percentage: 63% bismuth trioxide, 33% manganese, 2% graphite 
i ion: i i i technic mixture). 
Classification: Deflagrating explosive (classified as pyro ic 7 pene 
Use: Used to initiate tracer compositions in tracer bullets for military ammunition ranging from riffles to heavy machine guns, g 


caliber projectiles. 


f abe : ‘fond: 
.04-004B: “Invisible”, dark burning pyrotechnic igniter mixture for tracer composi 
at : suitable blender or mixer equipped with plastic stirring blade, place 175 milliliters of hexane, followed by 1 a aed oo 

peroxide followed by 46 grams of antimony pentasulfide, and then followed by : ake of ee eke he ee : 
ixt i < . Thereafter, place the mixture onto as 
mixture on moderate speed until the bulk of the hexane evaporates ifter, ee 
i dried mass into a clean ball mill filled with 100 grams of letto 
thoroughly air-dry for several days or so. Thereafter, place the pee 
h illi in di i 200 RPM for about 1 hour to form a uniform mixture. 
1 shot of 10 millimeters in diameter, and then tumble the mixture at 
ee tumbling operation, the powder is ready for use. To use, It needs to be pressed into the cavity ofa tracer compartment 
after the initial tracer composition under high pressure (the same pressures used to press the initial tracer composition). 
Burn rate: Moderate 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 
Ease of ignition (1 to 10): 8 % 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 76% barium peroxide, 23% antimony pentasulfide, vi % graphite 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to initiate tracer compositions for various projectiles. 


05-04-003A: “Non-violent burning” pyrotechnic igniter element for initiating compositions such as thermite type compositions 
ve ignition temperatures exceeding 1000 Celsius: ; ; Maca: : 

aa : suitable beaker a similar container, equipped with pane aie are Meese iar sate ee - 7.5 

itanium powder of standard mesh, followed by 63 milliliters of water, and the 

ae oie ce abE add in 87.5 grams of red iron-III-oxide. and then continue to blend the mixture for ia ea ae ; 

temperature. After the blending operation, press the semi-pasty mass into pellets using any desirable iene cate = ; 

ect., under a pressure of about 2000 psi. Thereafter, cure the pellets in an oven at 100 Celsius for several hours until they 

thoroughly dry. 

Burn rate: Low 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 70% iron oxide, 30% titanium ; 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate incendiary compositions and thermite-type compositions. 


-04- : “Therm 64C” igniter composition for magnesium bombs: , ae 
oo. : ori cae or similar oaeten equipped with motorized stirrer using standard wide mouth Deena et ala 
grams of aluminum powder of standard mesh, followed by 45 grams of standard grained aluminum, followe ae ee 
water. and then blend the mixture for about 30 minutes to form a paste. Thereafter, add in 220 grams of red iron- re : oii 
by 30 milliliters of water, and then followed by 10 grams of flours of sulfur, and then continue to blend the pay : a aca 
at room temperature. After 1 hour, throw in 145 grams of barium nitrate, and then continue to blend the mixture 7 a ae se 
After the blending operation. press the semi-pasty mass into pellets using any desirable containers, tubes, discs, ae S, he a cam 
pressure of about 2000 psi. Thereafter, cure the pellets in an oven at 100 Celsius for several hours until they are thoroughly ary. : 
heating the pellets in a vacuum oven at 80 Ceisius works best. 
Burn rate: Average 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Fiammability (1 to 10): 7 
Ease of ignition (1 to 10): 8% 
Tendency to cake: None. 
Explosive ability: None. 
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Percentage: 44% iron oxide, 29% barium nitrate, 25% aluminum, 2% sulfur 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to initiate magnesium containing incendiary munitions. 


05-04-004A: Igniter composition for low velocity rocket propellants: 

Place into a standard ball mill containing 100 grams of Teflon coated steel shot of 5 millimeters in diameter, 150 grams of sodium 
bicarbonate, followed by 50 grams of corn starch, followed by 84 grams of flours of sulfur, and then tumble the mixture at 250 
RMP at room temperature for about 30 minutes. After 30 minutes, add in 216 grams of potassium chlorate, and then continue to 
tumble the mixture at 250 RPM for 30 minutes. During this 30 minute mixing period, or before, prepare a second mixture by placing 
480 milliliters of acetone into a beaker or suitable container, equipped with motorized stirrer utilizing a plastic stir blade, followed by 
20 grams of nitrocellulose. Thereafter, thoroughly blend the mixture for about 10 minutes. Now, after the tumbling the potassium 
chlorate mixture for about 30 minutes, stop the ball mill, and then add the mixture to the acetone/nitrocellulose mixture, and then 
continue blending the mixture for about 2 hours on high speed at room temperature. After 2 hours, the mixture is ready to go. To use. 
it needs to be simply poured into any desired containers or molds, and then allowed to cure (i.e., to allow the acetone to evaporate). 
This liquid starter mixture can be stored in airtight glass bottles for many months if desired. The liquid starter mixture can be poured 
directly onto other pyrotechnic compositions, rocket propellants (poured right down the core of a rocket motor to coat the rocket 
propellant, ect., ect.,) and then allowed to cure, i.e., evaporation of the acetone. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 8 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 41.5% potassium chlorate, 28.8% sodium bicarbonate, 16.1% sulfur, 9.6% corn starch, 3.8% nitrocellulose, 0.20% 
residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to initiate low velocity rocket propellants. 


05-04-005A: Non-luminous igniter composition for various applications: 

Into a suitable mixing bowl or blender, equipped with motorized stirrer using a standard wide mouth plastic stirring blade or 
equivalent, place 150 milliliters of hexane, followed by 325 grams of standard tungsten powder, followed by 125 grams of barium 
chromate, followed by 50 grams of potassium perchlorate, and then blend the mixture for about 1 hour. After blending for about 1 
hour, place the mixture onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a clean ball mill 
filled with about 100 grams of Teflon coated steel shot of 10 millimeters in diameter, and then tumble the mixture at 250 RPM for 
about 30 minutes to for a uniform mixture. Thereafter, the mixture is ready for use. To use, it needs to be pressed into pellets or 
equivalent shapes using any desirable mold under a pressure of about 9000 psi. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 65% tungsten, 25% barium chromate, 10% potassium perchlorate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate flares, smoke grenades, tracer compositions, and incendiary grenades. 


05-04-006A: Priming composition (ignition composition) for use in electric/non-electric blasting caps: 

Into a special heated ball mill, place 375 grams of standard lead powder, and then tumble the mixture at about 50 RPM for 4 hours 
while heating to 250 Celsius. Note: exclude any shot. After the tumbling operation, remove the heat, and allow the lead powder to cool 
to room temperature, but during the cool down period, continue to tumble the mixture at about 50 RPM. Thereafter. throw in 125 
grams of standard powdered selenium, followed by 150 grams of Teflon coated steel shot, and then continue to tumble the mixture at 
150 RPM for about 1 hour. After 1 hour the mixture is ready to be used. To use, it should be kept in the form of a fine powder (150 to 
350 mesh), and it should be gently pressed into the upper portion of a blasting cap, after the other ingredients have been pressed there 
to, ect., and the “nichrome” wire should make good surface contact with the powder. 

Burn rate: firing time = 173 milliseconds at 1 ampere 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 
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Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 60% lead, 25% selenium, 15% lead-H-oxide 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to initiate “Boosters” such as lead azide in blasting caps. 


= 


aluminum body 


Description 

Non-electric blasting caps all function in a 
similar manner. In this case, a black powder 
time fuse is inserted into the empty space, and 
this end is then crimped to hold it in place. 
Thereafter, when the fuse is ignited, the heat 
reaches the priming mixture. The priming 
composition is heat sensitive and produces 
significant energy upon ignition. The priming 
composition then sets off the booster charge, 
| which in turn sets off the base charge 


Description 
| Electric blasting caps work in the same manner 
as non-electric caps, but electrical lead wires 
replace the black powder time fuse. When an 
electric current is passed between the Nichrome 
wire, the wire heats up and sets off the priming 
mixture. 


Standard Non-electric blasting cap 
booster charge 


black powder charge 


Fa paper cover 


base charge 


priming mixture 


empty space 


Standard electric blasting cap_ 
electrical wires 


——— 


priming mixture 


"NiChrome" bridge 
were 


primary base charge 


05-04-007A: Ignition composition for high performance rocket propellants: 

Into a standard ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, followed by 265 grams of 
standard iron powder, followed by 15 grams of standard powdered aluminum, and then tumble the mixture at about 1 30 RPM for 1 
hour at room temperature. After 1 hour, add in 220 grams of potassium perchlorate, and then continue to tumble the mixture at 150 
RPM for about 1 hour. After 1 hour, place the thoroughly tumbled mixture into a mixing bowl, or suitable blender, equipped with 
motorized stirrer with a plastic stir blade, and then add in 15.5 grams of cellulose acetate, and then blend the mixture on moderate 
speed for about 1 hour. After 1 hour, the mixture is ready to use. To do so, it needs to be pressed into pellets of any desirable shape 
and size, according to the size and dimensions of your rocket, under a moderate pressure using any typical hydraulic press. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 51.4% iron, 42.6% potassium perchlorate, 3% cellulose acetate, 2.9% aluminum 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate high performance rocket propellants. 
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05-04-08A: Gasless ignition composition for “thermite” type compositions: 
Into a suitable beaker or similar container, equipped with motorized stirrer with a plastic stir blade, place 500 milliliters of 95% ethyl 
alcohol or 500 milliliters of denatured alcohol, followed by 285 grams of copper-II-oxide, followed by 200 grams of finely divided 
manganese, and then followed by 15 grams of powdered sulfur, and then blend the mixture on high for about 2 hours to form a 
uniform insoluble mass. After blending for about 2 hours, stop the blending, and then filter-off the insoluble mixture using gravity 
filtration, or preferably vacuum filtration. Once the wet mass has been collected, spread it out over a shallow pan and allow it to 
thoroughly air-dry until the smell of solvent is gone. Thereafter, pulverize the dried mass using a spatula, mortar & pestle, or any other 
suitable means to form a uniform powder. Thereafter, the mixture is ready for use. To use, it needs only to be pressed into any 
desirable grenade, container, tube, ect., after pressing in the original incendiary composition, under a pressure of 10,000 to 12,000 psi 
using the normal techniques. 
Burn rate: Slow 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 4% 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 57% copper oxide, 40% manganese, 3% sulfur 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to initiate incendiary composition. 


05-04-008B: Gasless ignition composition for flares, smoke, and other general pyrotechnic compositions: 

As in the previous procedure, simply place into a suitable beaker or similar container, equipped with motorized stirrer with a plastic 
stir blade, place 500 milliliters of 95% ethyl alcohol or 500 milliliters of denatured alcohol, followed by 150 grams of copper-II- 
oxide, followed by 150 grams of finely divided silicon powder, followed by 50 grams of calcium silicide, and then followed by 75 
grams of lead dioxide, and then blend the mixture on high for about 2 hours to form a uniform insoluble mass. After blending for 
about 2 hours, stop the blending, and then filter-off the insoluble mixture using gravity filtration, or preferably vacuum filtration. Once 
the wet mass has been collected, spread it out over a shallow pan and allow it to thoroughly air-dry until the smell of solvent is gone. 
Thereafter, pulverize the dried mass using a spatula, mortar & pestle, or any other suitable means to form a uniform powder. 
Thereafter, the mixture is ready for use. To use, it needs only to be pressed into any desirable grenade, container, tube, ect., after 
pressing in the original or main pyrotechnic composition, under a pressure of 3000 to 6000 psi using the normal techniques. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35.2% copper oxide, 35.2% silicon, 17.6% lead dioxide, 11.7% calcium silicide, 0.30% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate general pyrotechnic compositions. 


05-04-009A: Ignition composition for tracer compositions: 

Into a standard ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter or so, place 111.5 grams of 
standard magnesium powder, followed by 55.5 grams of lead tetraoxide (Pb304), followed by 333 grams of barium peroxide, and 
then add in 75 milliliters of hexane and then tumble the mixture at about 100 RPM for about 2 hours at room temperature. After 2 
hours, pour the entire mixture onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a clean ball 
mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, and then tumble the mixture at 100 RPM for about 
1 hour to form a uniform mixture. Thereafter, the mixture is ready for use. To use, it needs to be pressed into the rear end of the tracer 
cavity/compartment, after the original tracer composition under the same pressure as was the tracer composition pressed. 

Burn rate: Good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 66.6% barium peroxide, 22.3% magnesium, 11.1% lead tetraoxide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate tracer compositions. 
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05-04-010A: Ignition composition for electric blasting caps and detonators: : 
Into a standard heated ball mill, minus the steel shot, place 375 grams of standard lead powder, and then tumble the lead powder at 50 
RPM at 250 Celsius for 4 hours. Note: keep the ball mill open so it can be exposed to air. After 4 hours, remove the heat source and 
allow the lead powder to cool to room temperature. Note: during the cool down period, continue to tumble the lead powder. 
Thereafter, place the oxidized lead powder into a suitable mixing bowl, or blender, equipped with motorized stirrer utilizing a plastic 
stir blade, and then add in 150 milliliters of 95% ethyl alcohol, followed by 125 grams of finely dived selenium powder, and then 
blend the mixture on moderate speed for about 1 hour. After 1 hour, place the blended mixture onto a shallow pan, and allow it to 
thoroughly air-dry. When it has been thoroughly dried, place the dried mass into clean ball mill, filled with 150 grams of Teflon 
coated steel shot of 5 millimeters in diameter, and then tumble the mixture at 150 RPM for about 1 hour to form a uniform mixture. 
Thereafter, the mixture is ready for use. To use, it simple needs to be pressed into pre-molds, ranging from 5 to 10 millimeters in 
diameter by 5 to 10 millimeters in length, depending on the dimensions of the blasting cap/detonator, under pressure of about 1500 
psi, to form pellets. These pellets are then inserted into the outer end of any blasting cap or detonator, and then electrical lead wires, 
i.e., as of Nichrome wire should be pressed into the pellets. 

Burn rate: Fast 

Firing time: 173 microseconds at 1 ampere. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Explodes readily when ignited. 

Percentage: 60% lead, 25% selenium, 15% lead-H-oxide 

Classification: Deflagrating explosive (classified as explosive mixture). _ 

Use: Used in blasting caps and detonators in place of lead styphnate/barium chromate priming mixtures. 


[ Standard blasting cap for typical means 4 
nichrome 
electrical bridge wire 
oe heat sensitive 
wires 


composition 
RDX base charge 
A 


V/A. 
YMA 


lead azide 4 PET detonating 
booster cord | 
Details: _| 


Electrically initiated blasting cap, with PETN detonating cord insert. These caps are designed to initiate PETN detonating cords for 
initiating large masses of explosives tied in series. 


-04-011A: Ignition composition for high performance rocket propellants: 
an a suitable mixing Sow, Blender, ect., Saupe with motorized stirrer utilizing plastic stir blades of the Teflon type, place 165 
grams of finely powdered magnesium of 325 mesh, followed by 335 grams of finely divided Dupont T eflon No. 6 product, followed 
by 10 grams of fumed colloidal silica (sold as the trade name Cab-O-Sil), and then followed by 150 milliliters of acetone. Thereafter, 
blend the mixture on moderate speed until nearly all the acetone has evaporated. Afterwards, place the near dry blended mixture onto 
a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried mixture into a clean ball mill, filled with Teflon coated 
steel shot of the usual diameter and weight, and then tumble the mixture for about 30 minutes at 150 RPM to form a uniform powder. 
Thereafter, the mixture is ready for use. To use, it needs to be pressed into any desirable pellets, discs, rods, ect., under a high pressure 
using a standard hydraulic press. Can be readily ignited using a match, primer, or electric wire. 
Burn rate: Moderate 
Energy of ignition: 1980 cal/gm 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8+ 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
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Percentage: 65.6% Dupont Teflon No. 6, 32.3% magnesium, 1.9% fumes silica, 0.2% mixed residues 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to initiate solid rocket propellants in rockets and missiles. 


05-04-012A: Ignition composition for incendiary compositions: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 200 grams of magnesium powder 
of standard mesh, followed by 250 grams of powdered silicon dioxide, followed by 50 grams of finely powdered polybutadiene, and 
then followed by 75 milliliters of 95% ethyl alcohol, and then tumble the mixture at 150 RPM at room temperature for about 30 
minutes. Thereafter, place the tumbled mixture onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried 
mixture back into a clean ball mill, filled the usual amount of Teflon coated steel shot, and then tumble the mixture for about 30 
minutes to form a uniform mixture. Thereafter, the mixture is ready for use. To use, it needs to be pressed into any desirable pellets, 
discs, rods, ect., under a high pressure using a standard hydraulic press. Can be readily ignited using a match, primer, or electric wire. 
Burn rate: Moderate 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% silicon dioxide, 40% magnesium, 10% polybutadiene binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate incendiary agents. Can also be used as a direct incendiary agent for artillery shells. 


05-04-013A; Ignition composition for electric primers: 

Into a suitable mixing bowl, drum, blender, ect., place 135 grams of standard titanium powder of average commercial mesh, followed 
by 340 grams of potassium chlorate, followed by 25 grams of boron powder of average mesh, and then add in 150 milliliters of 
diethyl ether, and then blend the entire mixture until the bulk of the ether evaporates. When the bulk of the ether has evaporated, place 
the remaining mass into a ball mill, filled with 200 grams of Teflon coated steel shot of 5 to 10 millimeters in diameter, and then 
tumble the mixture at 100 to 150 RPM for about 20 to 30 minutes at room temperature. Thereafter, the mixture should be dry blended 
to form a powder of good uniformity. Once this point is reached, the mixture is ready to be pressed. To do so, it should be pressed into 
any desirable pellets, discs, rods, or pressed directly into any tube, blasting cap, ect., under a pressure of 3000 psi. Readily ignites by a 
hot wire and/or an electrical wire and 9-volt battery. 

Burn rate: Fast. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Ignites readily. 

Percentage: 68% potassium chlorate, 27% titanium, 5% boron 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as an initiator in electric blasting caps. 


——— 


[_ Classic electric squibb Details: 
Electric squibs are commonly used in commercial and industrial 
HE charge ae : ; cigs Shia 
> applications, such as movie sets, special effects, and in mining 
lead azide operations. The devices work just like electric blasting caps. 


priming 
composition 


05-04-013B: Ignition composition for electric primers with increased sensitivity (modified): 

This procedure is identical to 05-06-013A, but with increased sensitivity carried out by the introduction of lead thiocyanate. Into a 
suitable mixing bowl, drum, blender, ect., place 100 grams of standard titanium powder of average commercial mesh, followed by 
375 grams of potassium chlorate, followed by 10 grams of boron powder of average mesh, followed by 5 gram of lead thiocyanate, 
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and then add in 175 milliliters of diethyl ether, and then blend the entire mixture until the bulk of the ether evaporates. When the bulk 
of the ether has evaporated, place the remaining mass into a ball mill, filled with 200 grams of Teflon coated steel shot of 5 to 10 
millimeters in diameter, and then tumble the mixture at 50 to 100 RPM for about 20 to 30 minutes at room temperature. Thereafter, 
the mixture should be a dried blended powder of good uniformity. Once this point is reached, the mixture is ready to be pressed. To do 
s0, it should be pressed into any desirable pellets, discs. rods, or pressed directly into any tube, blasting cap, ect., under a pressure of 
3000 psi. Readily ignites by a hot wire and/or an electrical wire and 9-volt battery. 
Burn rate: Fast. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Ignites readily. 
Percentage: 76.5% potassium chlorate, 20.4% titanium, 2% boron, 1% lead thiocyanate, 0.10% mixed residues 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used as an initiator in electric blasting caps. 


Improvised Barb-wire anti-personnel mine Details/description: 
Barbed wire anti-personnel mine. Note: as the firer, you must 


blasting cap re re ee mae . : : 
i _~ Electrical lead wires maintain at least a 150 meter distance from the mine to prevent 


i : eee self-injury. 


i 


High explasive black 


_~ Razor wire 


Improvised Explosive mixtures utilizing 


low velocity explosives: 
Low velocity explosive Priming type and weight Fragmentation weight 
1. Ammonium nitrate (10 parts by weight). | Prime with TNT (2 % parts by weight) | Use 5 parts of steel shot, nuts, bolts, or 
nails 

2. Black powder (10 parts by weight). Prime with TNT, or dynamite (3 Use 5 parts of steel shot, nuts, bolts, or 
parts by weight) nails 

3. Potassium nitrate (10 parts by weight). Prime with TNT, dynamite (4 4 parts Use 5 parts of steel shot, nuts, bolts, or 
by weight) nails 

4. Potassium chlorate (10 parts by weight). | Prime with 3 % parts of TNT, or Use 4 % parts of steel shot, nuts, bolts, or 
dynamite nails 

5. Potassium perchlorate (10 parts by Prime with 3 % parts of TNT, or Use 4 % parts of steel shot, nuts, bolts, or 

weight). dynamite nails 

6. Potassium permanganate (10 parts by Prime with a mixture of 3 parts of TNT, | Use 4 % parts of steel shot, nuts, bolts, or 

weight). and 1 part of black powder (mix the nails. 


black powder thoroughly with 
powdered TNT, and then press into 
block. Use this block for direct 
priming). 

Prime with a mixture of 3 parts of TNT, 
or PETN, and 1 part of lead-V1- 
chromate (mix the chromate thoroughly 
with powdered TNT, and then press 
into block. Use this block for direct 
priming). 

Prime with a mixture of 3 parts of TNT. 
or PEIN, and 1 part of antimony 


Use 4 % parts of steel shot, nuts. bolts, or 
nails. 


7. Potassium dichromate (10 parts by 
weight). 


Use 4 parts of steel shot, nuts, bolts, or 
nails. 


8. Barium nitrate (10 parts by weight). 
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trisulfide (mix the trisulfide thoroughly 
with powdered TNT, and then press 
into block. Use this block for direct 
priming). 

Prime with TNT (3 parts by weight) 


9. Ammonium perchlorate (10 parts by 
weight). 
10. Lead nitrate (anhydrous) (10 parts) 


Use 5 parts of steel shot, nuts, bolts, or 
nails. 

Use 5 to 6 parts steel shot, nuts, bolts, or 
nails. 


Prime with TNT, PETN, or dynamite (3 
parts by weight) 


Burn rate: Fast. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 85% black powder, 10% nitro starch, 5% para-nitrotoluene 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to ignite flares, signal compositions, smoke compositions, and similar pyrotechnics. 


4 grams of strontium nitrate, followed by 96 grams of antimony sulfide, followed by 108 grams of precipitated silver, followed by 


> 
= 7 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9+ 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
ae ability: Explodes on ignition. 
ercentage: 44.8% potassi “sil ? J , loxi j 
iene : y bs pale ls see a dele oe . % antimony sulfide, 4.7% lead dioxide, 0.94% sodium tungstate, 0.94% 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in blasting caps, or for priming aerial shells for use in fireworks. 


eg cram 


Electric blasting system 
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electrical wires 


priming mixture 


secondary base charge 


aluminum casing 


primary base 
charge 


05-04-015B: Priming composition for blasting caps, and for use in fireworks with increased shock resistance: 

Into a standard horizontal empty ball mill, place 200 grams of copper ammonium nitrate, followed by 125 grams of potassium 
nitrate, followed by 35 grams of flours of sulfur, followed by 140 grams of finely divided aluminum powder, and then gently tumble 
the mixture at 100 RPM for 48 hours at room temperature to form a uniform mix. Thereafter, the mixture is ready to be used. To use, 
it simply needs to be pressed into any blasting cap or detonator housing under the usual means. For use as a primer for aerial shells, 
the mixture needs to be moistened with ether or hexane to form a paste, and then coated on the aerial shells, and allowed to dry. For 
use in blasting caps, the dry pressed mixture can be ignited using a hot wire, such as Nichorme wire, or spark, or electric arc. 

Burn rate: Fast. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 40% copper ammonium nitrate, 28% aluminum, 25% potassium nitrate, 7% sulfur 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in blasting caps, or for priming aerial shells for use in fireworks. 


Standard blasting cap for initiating PETN detonating cord 
electrical : 
PETN detonating 


] d “ a 
ca nichrome lead azide aed 


wires wire booster 


i OAM a ae ae 
3 : 


OO ee 
PLLC LEER EEE 


priming RDX base aluminum 

charge charge crimp 
05-04-016A: Ignition composition for high performance ammonium nitrate/perchlorate rocket propellants: 
Into a suitable beaker or similar container, place 25 grams of ethyl cellulose, and then add in 500 milliliters of acetone. Thereafter, stir 
the mixture to dissolve the ethyl cellulose. In the meantime, place into a standard empty ball mill 219.9 grams of potassium 


perchlorate, followed by 137.7 grams of barium nitrate, followed by 447.3 grams of finely powdered zirconium/nickel alloy 
containing 25% zirconium and 75% nickel, and then tumble the mixture at 100 RPM for several hours. After several hours, place this 
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dried blended mixture into the ethyl cellulose/acetone solution, and then blend the combined mixture on moderate speed until the bulk 
of the acetone evaporates, and a mild pasty mass remains. Thereafter, the mixture is ready to be pressed. To do so, the pasty mass 
needs to be pressed into pellets of any desirable shape and diameter, under average pressure, and the resulting pellets should then be 
cured for several days to facilitate proper evaporation of the acetone, and setting of the ethyl cellulose binder. Can be initiated by any 
electric squib or similar means. 
Burn rate: Fast. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9+ 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Explosive ability: None, but ignites vigorously. 
Percentage: 53.8% zirconium/nickel alloy, 26.4% potassium perchlorate, 16.5% barium nitrate, 3% ethyl cellulose binder, 0.3% 
mixed residues 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Widely used in the ignition of high performance rocket propellants. 


05-04-016B: Ignition composition for high performance ammonium nitrate/perchlorate rocket propellants (modified): 

Into a suitable beaker or similar container, place 30 grams of ethyl cellulose, and then add in 600 milliliters of acetone. Thereafter, stir 
the mixture to dissolve the ethyl cellulose. In the meantime, place into a standard empty ball mill 136 grams of potassium 
perchlorate, followed by 140 grams of barium nitrate, followed by 160 grams of finely powdered zirconium/nickel alloy, containing 
25% zirconium and 75% nickel, followed by 116 grams of zirconium dichromate, followed by 165 grams of finely powdered 
aluminum, followed by 94 grams of finely powdered magnesium, followed by 130 grams of finely powdered titanium metal, 
followed by 4 grams of zirconium hydride, and then followed by 18 grams of finely divided boron, and then tumble the mixture at 
100 RPM for several hours. After several hours, place this dried blended mixture into the ethyl cellulose/acetone solution, and then 
blend the combined mixture on moderate speed until the bulk of the acetone evaporates, and a mild pasty mass remains. Thereafter, 
the mixture is ready to be pressed. To do so, the pasty mass needs to be pressed into pellets of any desirable shape and diameter, under 
average pressure, and the resulting pellets should then be cured for several days to facilitate proper evaporation of the acetone, and 
setting of the ethyl cellulose binder. Can be initiated by any electric squib or similar means. 

Burn rate: Fast. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None, but ignites vigorously. : 

Percentage: 16.6% aluminum, 16.1% zirconium/nickel alloy, 14% barium nitrate, 13.6% potassium perchlorate, 13% titanium 
metal, 11.6% zirconium dichromate, 9.4% magnesium, 3.0% ethyl cellulose binder, 1.8% boron, 0.50% mixed residues, 0.4% 
zirconium hydride burn catalyst 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Widely used in the ignition of high performance rocket propellants. 


05-04-017A: Gasless ignition composition for high performance rocket propellants: 

Into a standard empty ball mill in the usual manner, place 225 grams of potassium perchlorate, followed by 275 grams of iron 
powder, followed by 25 grams of black powder, and then tumble the mixture at 100 to 150 RPM for about 30 to 40 minutes to form a 
uniform mixture. Thereafter, the mixture is ready to be pressed. To do so, it simply needs to be pressed into any desirable pellets, 
discs, rods, or any other shape or size depending on the dimensions of the rocket engine, under a pressure of about 10000 psi. Note: 
instead of pressing the mixture at high pressure, it can be moistened with ether or hexane to form a paste, and then pressed into any 
desirable mold, container, ect., in the usual manner and then allowing the composition to cure. The mixture can be ignited using any 
electric squib or similar electrical ignition system in the usual means. 

Burn rate: Fast. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None, but ignites vigorously. 

Percentage: 52.3% iron, 42.8% potassium perchlorate, 4.7% black powder, 0.2% residues 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in the ignition of high performance rocket propellants. 
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05-04-018A: Non-gaseous high temperature ignition composition for incendiary mixtures: 

Into a standard empty ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 150 grams of iron 
powder of average mesh, followed by 50 grams of finely powdered copper-II-oxide, followed by 30 grams of finely powdered 
magnesium, and then tumble the mixture at 100 to 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the mixture is 
ready to be pressed. To do so, it simply needs to be pressed into any desirable pellets, discs, rods, or any other shape or size under a 
pressure of about 10000 psi. Note: instead of pressing the mixture at high pressure, it can be moistened with ether or hexane to form a 
paste, and then pressed into any desirable mold, container, ect., in the usual manner and then allowing the composition to cure. This 
composition can be ignited using standard methods, but may not work properly utilizing an electric squib. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 8 '4 

Tendency to cake: None. 


/ 
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05-04-020A: Priming composition with heat resistant properties for use in firing lead azide in explosive trains: 
Into a suitable mixing bowl, place 150 milliliters of diethyl ether, followed by 36 grams of calcium silicide, followed by 18 grams of 
finely powdered zirconium, followed by 18 grams of finely powdered sulfur, and then manually blend the mixture using a spatula or 
similar utensil for about 5 to 10 minutes. Thereafter, add in 54 grams of lead dioxide, and then blend the mixture using a motorized 
stirrer on low speed until the bulk of the solvent evaporates. Thereafter, you can either screen the pasty mass through any desirable 
sized holes to form granules, or the paste can be thoroughly dried, and then pulverized, and the resulting grains then separated using 
sieves. You should use grains ranging from 0.5 to 1 millimeter for proper priming in the anvil. 7 
Burn rate: Rapid. 
Sensitivity (drop test): 2 % inches using a 4-ounce weight. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
_ Ease of ignition (1 to 10): 8+ (based on sensitivity). 


_ Tendency to cake: None. 
| Explosive ability: Explodes on percussion. 


Explosive ability: None. 

Percentage: 65.2% iron powder, 21.7% copper-Il-oxide, 13% magnesium, 0.1% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Widely used mixture for the ignition of incendiary agents. 


05-04-019A: Standard ignition composition for tracer mixtures, smoke compositions, and similar mixtures: 

Into a suitable mixing bowl, blender, or similar container, equipped with the usual style of motorized stirrer, place 447.5 grams of 
barium nitrate, followed by 52.5 grams of finely powdered magnesium, and then add in 150 milliliters of ether or hexane, and then 
biend the mixture on moderate speed until the bulk of the solvent evaporates. Once the bulk of the solvent has evaporated, place the 
semi-pasty mass into a suitable ball mill, filled with 250 grams of Teflon coated steel shot of the usual diameter, and then tumble the 
mixture at 150 RPM for about 1 hour to form a uniform mixture, and then allow the remaining solvent to evaporate. Thereafter, the 
mixture is ready to be pressed. To do so, it simply needs to be pressed into any desirable pellets, tablets, discs, rods, ect., under a 
pressure of about 3000 psi, and then allowed to cure for a day or so. The mixture can be ignited using any suitable means, and can be 
readily ignited using any electric squib. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 89.5% barium nitrate, 10.5% magnesium 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Widely used mixture for the ignition of tracer compositions, smoke compositions, flares, and similar mixtures. 


Ce 
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05-04-019B: Standard ignition composition for tracer mixtures, smoke compositions, and similar mixtures (modified): 

Into a suitable mixing bowl, blender, or similar container, equipped with the usual style of motorized stirrer, place 333 grams of 
barium peroxide, followed by 55.5 grams of lead tetraoxide (Pbh304), followed by 111.5 grams of finely powdered magnesium, and 
then add in 150 milliliters of ether or hexane, and then blend the mixture on moderate speed until the bulk of the solvent evaporates. 
Once the bulk of the solvent has evaporated, place the semi-pasty mass into a suitable ball mill, filled with 150 grams of Teflon coated 
steel shot of the usual diameter, and then tumble the mixture at 100 RPM for about 1 hour to form a uniform mixture, and then allow 
the remaining solvent to evaporate. Thereafter, the mixture is ready to be pressed. To do so, it simply needs to be pressed into any 
desirable pellets, tablets, discs, rods, ect., under a pressure of about 3000 psi, and then allowed to cure for a day or so. The mixture can 
be ignited using any suitable means, and can be readily ignited using any electric squib. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 66.6% barium peroxide, 22.3% magnesium, 11.1% lead tetraoxide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Widely used mixture for the ignition of tracer compositions, smoke compositions, flares, and similar mixtures. 
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] Percentage: 42.8% lead dioxide, 28.5% caicium silicide, 14.2% zirconium, 14.2% sulfur, 0.30% mixed residues 
_ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


_ Use: Used in primers initiated by firing pins for igniting lead azide and other primary explosives in blasting caps and detonators for 
_ use in gravity bombs. 


——-—__— 


— 


Fuze for hard target projectiles 
striker aluminum body 


Description: 
The fuze illustrated adjacent works upon impact of a hard target. 
When the projectile hits a hard target, the nose collapses 
rearwards. causing the striker assembly to impact into a primer. 
The primer sets of the explosive train, which detonates the main 
charge (not shown). 


base charge 
(not shown) 


primer 
Da a ca eg oe el 


lead weight 


05-04-020B: Priming composition with heat resistant properties for use in firing lead azide in explosive trains (modified): 
As in the above procedure, into a suitable mixing bowl. place 150 milliliters of diethyl ether, followed by 24 grams of calcium 


silicide, followed by 30 grams of finely powdered zirconium, followed by 12 grams of finely powdered sulfur, followed by 24 grams 


of manganese dioxide, and then manually blend the mixture using a spatula or similar utensil for about 5 to 10 minutes. Thereafter. 
add in 54 grams of lead dioxide, and then blend the mixture using a motorized stirrer on low speed until the bulk of the solvent 
evaporates. Thereafter, you can either screen the pasty mass through any desirable sized holes to form granules, or the paste can be 
thoroughly dried, and then pulverized, and the resulting grains then separated using sieves. You should use grains ranging from 0.5 to 
1 millimeter for proper priming in the anvil. : 

Burn rate: Rapid. 

Sensitivity (drop test): 4 4 inches using a 4-ounce weight. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ (based on sensitivity). 

Tendency to cake: None. 

Explosive ability: Explodes on percussion. 

Percentage: 37.5% lead dioxide, 20.8% zirconium, 16.6% calcium silicide, 16.6% manganese dioxide, 8.3% sulfur, 0.20% mixed 
residues 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in primers initiated by firing pins for igniting lead azide and other primary explosives in blasting caps and detonators for 
use in gravity bombs. 


Classic fuze for ardillery and mortar shells tats 7 
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In this illustration, a classic impact fuze is shown. The fuze is 
armed, when the projectile is fired. The arming is caused by the 
centrifugal force, which forces the relay/delay booster to right it 
self north to south of the fuze. Thereafter, when the shell 
impacts with a target, the plunger is forced rearward striking a 
primer. The primer ignites the detonating cord, which in turn 
sets-off the explosive train contained in the centrifugal 
relay/delay booster assembly. The spring loading is carried upon 
the grazing fire latch, and releases a striker pin, that sets off a 
base primer assembly. The grazing fire latch is activated when 
the shell “grazes” the target, rather then hitting it head on. 


primer 


Centrifugal 
relay/delay 
booster 


05-04-021A: Ignition composition for use in non-electric blasting caps: 

Into a suitable ball mill, filled with 100 grams of Teflon coated steel shot of the usual diameter, place 140 grams of finely powdered 
metallic bismuth, followed by 50 grams of finely powdered selenium metal, and then followed by 10 grams of potassium chlorate, 
and then tumble the mixture at 50 to 75 RPM for about 30 minutes to form a uniform mixture. Thereafter, the mixture is ready to use. 
To use, the powder only needs to be pressed into any blasting cap or similar device. 

Burn rate: Nominal. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 70% metallic bismuth, 25% selenium metal, 5% potassium chlorate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as an ignition composition in non-electric blasting caps to initiate lead azide and other primary explosive elements. This 
ignition composition is ignited by a standard black powder time fuse. 


05-04-022A: Easily ignitable gasless ignition composition for use in igniting incendiary compositions: 

Into a suitable beaker, or similar container, place 37.5 grams of finely powdered titanium metal, followed by 60 milliliters of water. 
Thereafter, manually blend the mixture using a non-conductive spatula or similar utensil for about 10 to 15 minutes to form a uniform 
paste. Thereafter, add in 87.5 grams of finely powdered red iron-III-oxide, and then continue to manually blend the mixture for about 
10 to 15 minutes. Afterwards, place the paste onto a shallow pan or tray, and then allow it to thoroughly air-dry. Note: blowing air 
over the paste using a cooling fan can help speed up the process. Once the mixture is dried, it needs to be pulverized by placing it into 
a ball mill, filled with 100 grams or so of Teflon coated steel shot, and then tumbled at 150 RPM for about 50 to 20 minutes. 
Thereafter, the powder is ready for use. To use, the powder needs to be pressed into any desirable container, tube, mold, ect., under 
high pressure. This composition is readily ignited by a primer, and is intended to be ignited by such an element. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 70% iron-Ill-oxide, 30% titanium 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate incendiary compositions, especially in incendiary grenades. 
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05-04-022B: Easily ignitable gasless ignition composition for use in igniting incendiary compositions: 

This procedure is identical to the above procedure, but the titanium is simply replaced with zirconium. Into a suitable beaker, or 
similar container, place 54 grams of finely powdered zirconium metal, followed by 60 milliliters of water. Thereafter, manually blend 
the mixture using a non-conductive spatula or similar utensil for about 10 to 15 minutes to form a uniform paste. Thereafter, add in 66 
grams of finely powdered red iron-II-oxide, and then continue to manually blend the mixture for about 10 to 15 minutes. 
Afterwards, place the paste onto a shallow pan or tray, and then allow it to thoroughly air-dry. Note: blowing air over the paste using a 
cooling fan can help speed up the process. Once the mixture is dried, it needs to be pulverized by placing it into a ball mill, filled with 
100 grams or so of Teflon coated steel shot, and then tumbled at 150 RPM for about 50 to 20 minutes. Thereafter, the powder is ready 
for use. To use. the powder needs to be pressed into any desirable container, tube, mold, ect., under high pressure. This composition is 
readily ignited by a primer, and is intended to be ignited by such an element. 

Burn rate: Average. 


| Water resistance: Very good. 

| Stability: Can be stored for many years. 

| Flammability (1 to 10): 7% 

_ Ease of ignition (1 to 10): 8+ 

_ Tendency to cake: None. 

_ Explosive ability: Stable. 

_ Percentage: 70% iron-III-oxide, 30% zirconium metal 

| Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

| Use: Used to initiate incendiary compositions, especially in incendiary grenades. 


| 05-04-023A: Easily ignitable gasless ignition composition for use in igniting incendiary compositions: 

| Into a suitable beaker, or similar container, equipped with a motorized stirrer, place 75 grams of finely powdered magnesium metal, 
| followed by 100 milliliters of acetone. Thereafter, blend the mixture for about 10 to 15 minutes to form a uniform paste. Thereafter, 

_ add in 35.2 grams of finely divided manganese metal of 200 mesh, followed by 48 grams of divided manganese metal of 325 mesh, 
_ followed by 6 grams of manganese metal of 50 mesh, and then continue to blend the mixture for about 10 to 15 minutes. Afterwards, 
- add in 25 milliliters of cold water, and then add in 23 grams of a titanium/manganese alloy containing about 40% titanium and 60% 


manganese, followed by 150 milligrams of finely powdered titanium metal, and then followed by 150 milligrams of finely powdered 


zirconium metal, and then continue to blend the mixture for about 1 hour at room temperature. Thereafter, place the mixture onto a 
_ shallow pan, and allow the acetone to evaporate. Thereafter, place the remaining mixture into a desiccator filled with any strong 
| suitable desiccant, and allow the mixture to dehydrate for about 7 days. After 7 days, the mixture needs to be pulverized by placing it 


into a ball mill, and tumbling for about 30 minutes in the usual manner. Thereafter, the powder is ready for use. To use, the powder 


| needs to be pressed into any desirable container. tube, mold. ect., under high pressure. This composition is readily ignited by a primer, 
_ and is intended to be ignited by such an element. 

| Burn rate: Average. 

| Water resistance: Very good. 

| Stability: Can be stored for many years. 


Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 47.5% manganese, 40% magnesium, 12.2% titanium/manganese alloy, 0.14% mixed residues, 0.08% titanium, 0.08% 


| Zirconium 

| Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

| Use: Used to initiate incendiary compositions, especially for incendiary grenades, and also used to initiate other compositions such as 
| flares, smoke compositions, and cloud seeding compositions. 


05-04-024A: Priming composition for use in percussion caps: ‘ 

Into a suitable beaker or similar container, place 250 milliliters of water, and then add and dissolve 54 grams of standard animal glue, 
followed by 54 grams of oxalic acid. Thereafter, boil the solution, when the water begins to bubble, add in 54 grams of antimony 
pentasulfide, followed by 54 grams of potassium chlorate, and the continue to boil the mixture until the bulk of the water evaporates 
forming a paste. Thereafter, reduce the heat, and allow the pasty mass to cool to room temperature. Thereafter, place the pasty mass 
onto a shallow pan, and allow it to thoroughly air-dry. Once it has thoroughly air-dried, the mixture needs to gently pulverized into 
loose pieces ranging from 0.5 to 2.5 millimeters in diameter and length. Note: each grain does not need to be the exact same size. To 
use the grains, they simply need to be packed into any desirable anvil in the usual manner. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 
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Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 25% animal glue binder, 25% oxalic acid, 25% antimony sulfide, 25% potassium chlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in gun primers. 


05-04-025A: Slow burning, flashless, ignition composition for tracer compositions: 

Into a suitable ball mill, equipped with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, place 235.2 grams of 
barium peroxide, followed by 55.2 grams of antimony sulfide, followed by 6.6 grams of finely powdered magnesium of 200 mesh, 
and then followed by 3 grams of finely powdered graphite, and then gently tumble the mixture at 50 to 70 RPM for several hours. 
Thereafter, the mixture is ready for use. To use, it simply needs to be pressed into the rear end of the tracer cavity under identical 
pressure as the tracer composition was pressed, in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 78.4% barium peroxide, 18.4% antimony pentasulfude, 2.2% magnesium, 1% graphite 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Tracer bullets. 


05-04-026A: Ignition composition for welding compositions, specifically for tin producing welding compositions: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 180 grams of copper-I-oxide, followed by 
152.5 grams of copper-II-oxide, followed by 83 grams of a finely powdered metal alley, commercially available, and containing 60% 
copper, and 40% aluminum, followed by 41.5 grams of finely powdered aluminum of average mesh, and then followed by 41.5 
grams of finely grained red phosphorus. Thereafter, add in 150 milliliters of acetone, and then blend the mixture on moderate speed 
until the bulk of the acetone evaporates. Thereafter, place the semi-pasty mass into a heated ball mill, filled with 200 grams of Teflon 
coated steel shot of 5 millimeters in diameter, and then tumble the mixture for several hours at 40 to 50 Celsius to form a uniform 
mixture. Thereafter, the mixture is ready for use. To use, it simply needs to be pressed into pellets, discs, rods, cubes, ect., under a 
pressure of about 10000 psi. Can be ignited using an electric squib. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 36.1% copper-J-oxide, 30.5% copper-II-oxide, 16.6% metal alloy, 8.3% aluminum, 8.3% red phosphorus, 0.20% 
combined impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate welding compositions. 


05-04-027A: Gasless ignition composition for use in electric blasting caps and detonators: 

Into a suitable ball mill, equipped with 150 grams of Teflon coated steel shot of the usual diameter, place 100 grams of finely 
powdered zirconium of average mesh, followed by 100 grams of lead monoxide, and then tumble the mixture at 150 RPM for several 
hours. Thereafter, the mixture is ready for use. To use, it simply needs to be pressed into pellets, tablets, ect, under a pressure of 20000 
psi. Note: the mixture must be pressed at 20,000 psi or firing failure will result. 

Burn rate: 0.22 inches per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 7+ (based on pressing). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% zirconium, 50% lead monoxide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a first fire igniter in electric blasting caps and detonators. 
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Classic impact fuze for high veloci jecti | 
: nose cone. ity projectiles | Details: 


This impact fuze is armed when the projectile is fired, and is 
carried about by centrifugal force caused by the spinning and 
acceleration of the projectile at the time of firing. Upon 
impacting the target, the striker bar hits a striker pin, which 
strikes the primer. The primer sets off the booster/relay, which 
in turn sets off the base charge. 


booster/relay 


base charge 


Sa Sn | 


05-04-028A: Friction sensitive composition for use in primers: 
Into a suitable beaker, place 200 milliliters of cold wat 


hypophosphite, followed by 36 grams of lead nitrate, followed by 84 grams of barium nitrate, and then followed by 30 grams of 


ro] > 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Fase of ignition (1 to 10): 9+ (based on percussion). 

Tendency to cake: None. 

Explosive ability: Explodes. 

Percentage: 30% lead styphnate, 28% barium nitrate, 20% glass, 12% lead nitrate, 10% lead hypophosphite 


Classification: Deflagrating explosive (classified as high explosive mixture) 
Use: Used in gun primers. 


= 


or similar utensil for about 10 to 15 minutes to form a uniform mix. Note: during the blendin i ¥ 


, filter-of the i 
lay it out on a shallow tray or pan, and allow it to thoroughly air-dry. Once it has dried, the mass needs to Senne te i 


aia es : : 
arlous grain sizes separated using any desired mesh screens. The grains should be 0.5 to 1.5 millimeters in length. To use the grains 
oe ° = 


Water resistance: Very good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 9+ (based on percussion). 
Tendency to cake: None. 

Explosive ability: Explodes. 


263 


eae 


Pyrotechnic Igniter and Primer Compositions 
Percentage: 40% lead styphnate, 30% lead nitrate, 20% glass, 8% lead sulfocyanate, 2% tetracene 
Classification: Deflagrating explosive (classified as high explosive mixture). 
Use: Used in gun primers. 


05-04-029A: Conductive friction sensitive composition for use in primers (non primary explosive containing): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 200 milliliters of hexane, and then add in 50 grams of lead 
dioxide, followed by 15 grams of zirconium with grain size of 5 microns, followed by 32.5 grams of coarse zirconium metal of 200 
mesh, followed by 22.7 grams of zirconium metal of 325 mesh, followed by 6.5 grams of zirconium metal of 10 microns, and then 
followed by 70 grams of barium nitrate. Thereafter, gently blend the mixture on low for about 15 to 20 minutes to form a uniform 
mix. Thereafter, place the uniform pasty dough on a shallow tray or pan, and allow to thoroughly air-dry. Once it has dried, the mass 
needs to be pulverized, and the various grain sizes separated using any desired mesh screens. The grains should be 0.5 to 1.5 
millimeters in length. To use, the grains needs to be placed loosely into any primer/anvil. 

Burn rate: Explodes. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 9+ (based on percussion). 

Tendency to cake: None. 

Explosive ability: Explodes. 

Percentage: 38.9% zirconium, 35.5% barium nitrate, 25.4% lead dioxide, 0.2% balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used in gun primers, or as a primer for use in blasting caps. 


Improvised Shape Charge (ISC) 


© lenethof charge 


plastic explosive 
or ather HE. 
a, 


height of 


blasting cap 


f 


detonating cord, time fuse, or 
/ electrical wires 


wood Stakes ameter of 


ze 7 cone 
cone shaped sean : . 
aie ee PS = metal, plastic. or wood body 
copper or steel liner eee ae 


L. Cone angle = 45 to 60 degrees 
2. length of charge = 2 x height of cone 
3. standolf = | 1/2 x diameter of cone 


‘ tea aa 
plastic explosive — as 
hooster stand-off 


thstance 


Details: 
Improvised shape charges are used by soldiers in times of war when supplies are limited. They work in identical manners as regular 
factory built shape charges, but are not as “ideal”, and are used only when needed. 


Note: the following table represents a 3.6 kilogram improvised shape charge. Second note: professionally designed shape 
charges would have much higher penetrating powers 


Material Penetration Diameter of hole Standoff 
Reinforced concrete 38.1 centimeters (15 inches) 3.5 centimeters (1.4 inches) Average 
Armor plate 15.3 centimeters (6 inches) 1.9 centimeters (0.75 inches) Average 
Ground 91.5 centimeters (36 inches) 7.6 centimeters (3 inches) At 15 inches 
Soil 1.05 meters (3.5 feet) 8.9 centimeters (3.5 inches) At “15 inches 


05-04-030A: Ignition composition for use in delay trains and for generating heat for other ignition operations: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 303 grams of finely powdered 
aluminum of average mesh. Thereafter, add in 33.5 grams of finely divided silicon of average mesh, followed by 3.9 grams of. ‘finely 
divided titanium metal of average commercial availability, followed by 149.5 grams of finely divided red iron-III-oxide. followed by 
9.5 grams of finely divided graphite powder. Thereafter, tumble the mixture for about 30 minutes at 500 RPM to form a uniform 
pulverized mass. After 30 minutes or so, the mixture is ready for use. To use, it simply needs to be moistened with a little hexane or 
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__ acetone to form a mild paste, and then pressed into pellets, discs, or tablets of the desired dimensions under high pressure, and then 
___ allowed to cure for a day or two. Should be ignited using a magnesium containing ignition composition. 


Burn rate: Moderate. Similar to thermite. 


Water resistance: Very good. 
_ Stability: Can be stored for many years. 


Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6 to 7 (variable). 

Tendency to cake: None. 

Explosive ability: Very stable. 

Percentage: 60.6% aluminum, 29.9% iron-III-oxide, 6.7% silicon, 1.9% graphite, 0.78% titanium, 0.15% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in grenade fuses, and other ignition devices. 


05-04-030B: Primer composition for use in detonators: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 303 grams of ‘finely powdered 
aluminum of average mesh. Thereafter, add in 33.5 grams of finely divided silicon of average mesh, followed by 3.9 grams of finely 
divided titanium metal of average commercial availability, followed by 149.5 grams of finely divided red iron-III-oxide, followed by 
9.5 grams of finely divided graphite powder. Thereafter, tumble the mixture for about 30 minutes at 500 RPM to form a uniform 
pulverized mass. After 30 minutes or so, add in 600 grams of potassium chlorate, and then continue to blend the mixture, but at 150 
RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, it simply needs to be moistened with a little hexane or acetone 
to form a mild paste, and then pressed into pellets, discs, or tablets of the desired dimensions under high pressure, and then allowed to 
cure for a day or two. Can be ignited using an electric squib. 

Burn rate: Above moderate 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on combustion). 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: May explode under severe conditions, but un-likely. 

Percentage: 54.5% potassium chlorate, 27.5% aluminum, 13.5% iron-IlI-oxide, 3% silicon, 0.86% graphite, 0.35% titanium, 
0.29% mixed impurities and balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in detonators. 


L Detonator assembly = 
positive ‘chr: : 
metal lead Cet ES WS booster 


nitrocellulose 


’ BYZZZ2 ze 
igniter 
composition 


base charge 


metal lead heat sensitive 
composition 


05-04-031A: Priming composition for use in electric blasting caps or for use in electric ignition devices: 

Into a suitable beaker, place 6 grams of red phosphorus, followed by 12 grams of sulfur, and then followed by 120 grams of finely 
powdered silver metal, and then heat the mixture to 98 to 100 Celsius to melt the sulfur. When the sulfur melts, rapidly blend the 
mixture to form a tacky-molten mass for about 10 to 15 minutes. After 10 to 15 minutes, remove the heat source, and allow the molten 
mass to solidify. Thereafter, into a clean separate beaker or similar container, place 6 grams of sulfur, followed by 30 grams of liquid 
mercury, and then blend the mixture at room temperature for about 1 hour or more. Note: heat can be applied to speed up the reaction 
between the sulfur and mercury. Afterwards, place into a suitable mixing bowl, equipped with motorized stirrer, the cooled solidified 
sulfur/phosphorus/silver mixture. Thereafter, add in 36 grams of potassium chlorate, followed by 300 milliliters of 95% ethyl alcohol, 
and then blend the mixture on moderate speed until the bulk of the alcohol evaporates. When a pasty mass remains, place it onto a 
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shallow tray or pan, and allow it to thoroughly air-dry. Once it has, place the dried mass into a clean ball mill, re pe a fase 
Teflon coated steel shot of 5 millimeters in diameter, and then add in the mercury/sulfur compound, and then tum : e aay sae 
to 75 RPM for about 30 to 40 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the ila Bee ae : 
needs to be placed loosely into any electric blasting cap or electric ignition device. The powder explodes when contact wi 
arc, or in contact with a hot wire in an electric squib in the usual manner. 

Burn rate: Very fast 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8+ (based on electrical). 
Tendency to cake: None. 
i ility: Explodes on ignition. 
ee Sib aioe metal, 1 7.1% potassium chlorate, 14.2% mercury metal, 8.5% sulfur, 2.8% red phosphorus, 0.30% 
balance 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used in blasting caps, and in electric ignition devices. 


05-04-032A: Ignition composition for flares and illumination compositions: 
Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 425 grams of barium chromate, 


followed 50 grams of boron, and then followed by 25 grams of magnesium powder of about 200 mesh, and then ae cise 
for about 1 hour at 150 to 200 RPM to form a uniform powder. Thereafter, the simple mixture is ready for ea use, i you : 
do is simply press the composition into pellets, tablets, or discs, of any desirable shape under a pressure of 10000 psi in the usu 
manner. The mixture is readily ignited by spark, flame, hot wire, or electric squib in the usual manner. 

Burn rate: Above moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 85% barium chromate, 10% boron, 5% magnesium — 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to ignite flare and illumination compositions. 


~04- : Ignition composition for incendiary agents (magnesium ophorite): 
ae : bee ball mill place 102.6 inion “fine magnesium flake of average size id aes a Satis ities a - 
197.4 grams of potassium perchlorate, and then followed by 6 grams of castor oil, and then tumble the mixture eras y for : 
1 hour at 200 to 300 RPM to form a uniform mixture. Thereafter, the mixture is ready for use. To use, all you need to do is _ y 
press the composition into pellets, tablets, or discs, or any desirable shape under a pressure of 10000 psi in the usual manner. The 
mixture is readily ignited by spark, flame, hot wire, or electric squib in the usual manner. 
Burn rate: Rapid. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9+ (based on unconfined burn). 
Ease of ignition (1 to 10): 8% 
Tendency to cake: None. 
Explosive ability: Explodes when confined. y 
Percentage: 64.3% potassium perchlorate, 33.5% ie thre i as castor oil, 0.3% balance 

i ion: Deflagrating explosive (classified as explosive mixture). 

Gas Ondo ie ee Lae Ne. can also be used in making firecrackers, as the mixture explodes when confined and then 


ignited. 


~04- : Ignition composition for incendiary agents (Aluminum ophorite) with increased heat of combustion: 
ee is identical a the above process, vith tte exception of aluminum being used instead of aaa ae pay a a 
empty ball mill, place 102.6 grams of fine aluminum flake of average size (commercially available), sees ; : ae a e 
potassium perchlorate, and then followed by 6 grams of castor oil, and then tumble the mixture thoroughly or abou i 
300 RPM to form a uniform mixture. Thereafter, the mixture is ready for use. To use, all you need to do is simply press t 1 
composition into pellets, tablets, or disc, or any desirable shape under a pressure of 10000 psi in the usual manner. The mixture is 
readily ignited by spark, flame, hot wire, or electric squib in the usual manner. 
Burn rate: Rapid. 
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Water resistance: Very good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ (based on unconfined burn). 

Ease of ignition (1 to 10): 8 %4 

Tendency to cake: None. 

Explosive ability: Explodes when confined. 

Percentage: 64.3% potassium perchlorate, 33.5% aluminum flake, 1.9% castor oil, 0.3% balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used to ignite incendiary agents. Note: can also be used in making firecrackers, as the mixture explodes when confined and then 
ignited. 


05-04-034A: Heat resistant ignition composition with high thermal stability: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 200 milliliters of acetone, and then add in 160 grams of finely 
divided tellurium dioxide of 4.1 microns, followed by 34 grams of finely powdered aluminum of 0.8 microns, and then followed by 
6 grams of finely divided carbon black of 0.4 microns. Thereafter, blend the mixture for about 15 to 20 minutes to form a uniform 
paste. Thereafter, place the uniform pasty dough on a shallow tray or pan, and allow it to thoroughly air-dry. Once it has dried, place 
the dried mass into a clean ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, and then tumble the 
mixture at 300 RPM for about 1 hour. Thereafter, press the mixture into pellets, tablets, discs, ect., under the usual manner using high 
pressure. The mixture should be fired using a hot wire or Nichrome wire. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 (based on unconfined burn). 

Ease of ignition (1 to 10): 6 to 7 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 80% tellurium dioxide, 17% aluminum, 3% carbon black 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in intercontinental missiles for withstanding the strains and heat of re-entry. Can also be used in any suitable device. 


05-04-035A: Ignition composition for use in aircraft ejection seats: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 100 grams of finely divided 
zirconium metal, followed by 400 grams of strontium nitrate, followed by 10 grams of zinc stearate, followed by 30 grams of 
standard chlorinated rubber, followed by 5 grams of any desired dye compound, and then followed by 40 grams of calcium 
resinate. Thereafter, tumble the mixture at 500 RPM for about 1 hour to form a uniform pulverized mixture. After the tumbling 
operation, the mixture is ready for use. To use, the mixture should be pressed into tablets or pellets under high pressure in the usual 
manner. The size of the tablets or pellets is dependent on the ejection seat, and its engineering. Can be fired using an electric squib in 
the usual fashion. 

Burn rate: 200 to 300 milliseconds (may very dependent on pressure used for forming tablets/pellets). 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 (based on unconfined burn). 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: May explode upon ignition 

Percentage: 68.37% strontium nitrate, 17% zirconium metal, 6.8% calcium resinate, 5.1% chlorinated rubber, 1.7% zinc Stearate, 
0.85% dye, 0.18% balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used to initiate rocket propellants used in aircraft ejection seats. 


05-04-035B: Ignition composition for use in aircraft ejection seats: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 100 grams of finely divided 
boron, followed by 400 grams of lead dioxide, followed by 10 grams of zinc stearate, followed by 30 grams of standard chlorinated 
rubber, followed by 5 grams of any desired dye compound, and then followed by 40 grams of strontium resinate. Thereafter, tumble 
the mixture at 500 RPM for about 1 hour to form a uniform pulverized mixture. After the tumbling operation, the mixture is ready for 
use. To use, the mixture should be pressed into tablets or pellets under high pressure in the usual manner. The size of the tablets or 
pellets is dependent on the ejection seat, and its engineering. Can be fired using an electric squib in the usual fashion. 

Burn rate: 200 to 300 milliseconds (may very dependent on pressure used for forming tablets/pellets). 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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Flammability (1 to 10): 8 (based on unconfined burn). 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Explosive ability: May explode upon ignition. 
Percentage: 68.37% lead dioxide, 17% boron, 6.8% strontium resinate, 5.1% chlorinated rubber, 1.7% zinc stearate, 0.85% dye, 
0.18% balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to initiate rocket propellants used in aircraft ejection seats. 


05-04-035C: Ignition composition for use in aircraft ejection seats: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 100 grams of finely divided 
magnesium metal, followed by 400 grams of barium nitrate, followed by 10 grams of zinc stearate, followed by 30 grams of 
standard chlorinated rubber. followed by 5 grams of toludiene red dye compound, and then followed by 40 grams of calcium 
resinate. Thereafter, tumble the mixture at 500 RPM for about 1 hour to form a uniform pulverized mixture. After the tumbling 
operation, the mixture is ready for use. To use, the mixture should be pressed into tablets or pellets under high pressure in the usual 
manner. The size of the tablets or pellets is dependent on the ejection seat, and its engineering. Can be fired using an electric squib in 
the usual fashion. 

Burn rate: 200 to 300 milliseconds (may very dependent on pressure used for forming tablets/pellets). 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 (based on unconfined burn). 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: May explode upon ignition. 

Percentage: 68.37% barium nitrate, 17% magnesium, 6.8% calcium resinate, 5.1% chlorinated rubber, 1.7% Zinc stearate, 0.85% 
toludiene red, 0.18% balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to initiate rocket propellants used in aircraft ejection seats. 


05-04-036A: Priming composition for multiple uses (friction sensitive): 

Into a suitable mixing drum or bowl, equipped with frictionless stir blades, place 240 grams of potassium chlorate, followed by 180 
grams of potassium ferrocyanide, followed by 80 grams of finely powdered glass, and then add in 150 milliliters of acetone, and then 
blend the mixture for about 20 to 30 minutes to form a uniform paste. Thereafter, place the semi-dry material onto a shallow pan, and 
allow it to thoroughly air-dry. Thereafter, the dry mass needs to be pulverized by using a mortar and pestle. Note: the dried mass 
should carefully be ground. The pulverized mass should then be screened to separate out the various grain sizes (primarily for use as a 
gun primer). If desired, the semi-pasty mass can be carefully pressed into tablets or pellets, and then allowed to dry. 

Burn rate: 300 to 500 milliseconds. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on unconfined burn). 

Ease of ignition (1 to 10): 9+ 

Tendency to cake: None. 

Explosive ability: Explodes on ignition and percussion producing report. 

Percentage: 48% potassium chlorate, 36% potassium ferrocyanide, I 6% glass powder 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used to initiate a wide variety of pyrotechnic compositions. Can also be used as a primer for gun ammunition. 


05-04-037A: Priming composition for use in electric blasting caps with good thermal stability: 

Into a suitable mixing drum or bowl, equipped with frictionless stir blades, place 150 milliliters of diethyl ether, followed by 70 grams 
of potassium perchlorate, and then followed by 384 grams of cesium decahydrodecaborate. Then blend the mixture for about 20 to 
30 minutes to form a uniform paste. Thereafter. place the semi-dry material onto a shallow pan, and allow it to thoroughly air-dry. 
Thereafter, the dry mass needs to be pulverized by using a plastic spatula or similar device to form large grains. The various grain 
sizes can be separated using screens or sieves in the normal manner. The desired grain sizes should be 0.5 to 2.5 millimeters in length. 
Thereafter, the grains are ready for use. To use. it simply needs to be placed loosely into any blasting cap. If desired, the pasty mass 
can be pressed into tablets or pellets in the usual manner, and then allowed to thoroughly air-dry. The grains or pellets can be ignited 
using a Nichrome wire or similar means. 

Burn rate: 4 milliseconds based on ignition of two grains. 

Impact sensitivity: drop test using 8 gram steel anvil dropped from 45 inches. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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Flammability (1 to 10): 9 (based on Gaceaened bar. CO ere ee 
Ease of ignition (1 to 10): 9+ 
Tendency to cake: None. 
Explosive ability: Explodes on ignition. 
Percentage: 85% cesium decahydrodecaborate, 15% potassium perchlorate 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used in electric blasting caps. 


05-04-037B: Priming composition for use in electric blasting caps with good the ili ith i itivi 

This process is identical to 05-04-037A, but the amount of eran perchlorate is ener a ae 1 
equipped with frictionless stir blades, place 150 milliliters of diethyl ether, followed by 139 grams of potassium erchlorat ath 
followed by 384 grams of cesium decahydrodecaborate. Then blend the mixture for about 20 to 30 minutes to a a ie . ts ie 
Thereafter, place the semi-dry material onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, the dry mass ee i: " 
pulverized by using a plastic spatula or similar device to form large grains. The various grain sizes can be separated using ee ‘ 
sieves in the normal manner. The desired grain sizes should be 0.5 to 2.5 millimeters in length. Thereafter, the grains are ead oe 
To use, it simply needs to be placed loosely into any blasting cap. If desired, the pasty mass can be pressed into tablets or silos in th 
usual manner, and then allowed to thoroughly air-dry. The grains or pellets can be ignited using a Nichrome wir i ile : 
Burn rate: 3 milliseconds based on ignition of two grains. ‘ Se wrcee 
Impact sensitivity: drop test using 8 gram steel anvil dropped from 6 inches. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on unconfined burn). 

Ease of ignition (1 to 10): 9+ 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 73% cesium decahydrodecaborate, 27% potassium perchlorate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used in electric blasting caps. 


Raho ous composition for use in electric blasting caps with good thermal stability utilizing potassium 

This process is identical to 05-04-037A, but the amount of potassium perchlorate is increased. Into a suitable mixing drum or bowl 
equipped with frictionless stir blades, place 150 milliliters of diethyl ether, followed by 474 grams of potassium erniati anat id 
then followed by 384 grams of cesium decahydrodecaborate. Then blend the mixture for about 20 to 30 ae a unife a 
paste. Thereafter. place the semi-dry material onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, the dry mass ney 
be pulverized by using a plastic spatula or similar device to form large grains. The various grain sizes can be so asie dec scre “ 
or sieves in the normal manner. The desired grain sizes should be 0.5 to 2.5 millimeters in length. Thereafter, the grains are Tead “fe : 
use. To use, it simply needs to be placed loosely into any blasting cap. If desired, the pasty mass can be pressed ie tablets or solic 


in the usual manner, and then allowed to thoroughly air- i aa : : : : 
eae: . ughly air-dry. The grains or pellets can be ignited using a Nichrome wire or similar 


Burn rate: 14.8 meters per second based on ignition of two grains. 
Impact sensitivity: Similar to 05-04-037B. 7 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on unconfined burn). 

Ease of ignition (1 to 10): 9+ 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 55% potassium permanganate, 45% cesium decahydrodecaborate 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used in electric blasting caps. 


Sathana Igniter composition for use in electric ignition devices: 
to a suitable empty ball mill, place 99 grams of finely divided titanium hydri 

, iydride, followed by 201 grams of finely divided potassi 
ata ali a then are the mixture at 75 to 100 RPM for several hours to form a uniform mixture eres the ie 
eady for use. To use, the mixture needs to be pressed into tablets or pellets under high pressure in th i i 
readily ignited using a Nichrome wire, or other electrical means. : Emr ee ee 
Burn rate: 14.8 meters per second based on ignition of two grains. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
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Flammability (1 to 10): 9 (based on unconfined burn). 
Ease of ignition (1 to 10): 9+ 
Tendency to cake: None. 
Explosive ability: Normal. 
Percentage: 67% potassium perchlorate, 33% titanium hydride 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used in electric activated ignition devices such as blasting caps, detonators, and similar devices. 


05-04-039A: Thermally stable, percussion primer composition for use in primers for shell casing: 

Into a suitable mixing bowl, equipped with standard motorized stirrer in the usual means, place 123 grams of finely powdered 
titanium metal of average commercial mesh, and then followed by 177 grams of potassium perchlorate. Thereafter, add in 250 
milliliters of diethyl ether, and then blend the mixture until all the ether has evaporated, and a mass of grains of varying size remain. 
Thereafter, separate the various grains using screens or mesh sieves. The desired grain sizes should be 0.50 to 1.0 millimeters in 
length. Thereafter, the grains can be placed, three of four at a time depending on the size of the gun primer, loosely into any anvil cup. 


Burn rate: Very fast. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on unconfined burn). 

Ease of ignition (1 to 10): 9+ 

Tendency to cake: None. 

Explosive ability: Explodes when struck. 

Percentage: 59% potassium perchlorate, 41% titanium metal 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used in gun primers. 


05-04-040A: Friction sensitive ignition composition for friction resistant matchhead compositions: 

Into a suitable mixing bowl, equipped with standard motorized stirrer in the usual means, place 100 milliliters of warm water, and then 
add in 50 grams of gum Arabic, and then blend the mixture for about 5 minutes. Thereafter, add in 100 grams of amorphous 
phosphors, followed by finely divided black antimony trisulfide, and then continue to blend the mixture for about 30 minutes.. 
Thereafter, place the mixture onto a shallow pan or tray and allow it to thoroughly air-dry. Thereafter the mixture needs to be placed 
into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, and then tumble the mixture at 50 to 
75 RPM for about 15 to 30 minutes to form a uniform powder. Thereafter, the powder needs to be pressed into tablets or pellets under 
a pressure of 5,000 to 7,000 psi. Note: for use on matchheads, place a small amount of the pasty mass before it dries onto the tip of 
any desired matchhead, and allow it to dry. 

Burn rate: Very fast. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8+ (based on friction). 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 40% potassium chlorate, 40% antimony trisulfide, 20% gum Arabic 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate friction resistant match head compositions and for use in fuses for grenades and similar devices. 


05-04-0414: Ignition composition for smoke grenades: 
Into a suitable bal mill, filled with 150 grams of Teflon coated steel shot of the usual diameter and weight, place 150 barium nitrate, 


followed by 20 grams of silicon, followed by 30 grams of tetranitrocarbazole, and then followed by 45 grams of zirconium hydride. 
Thereafter, tumble the mixture for about 15 minutes at any desirable RPM. Thereafter, place this tumbled mixture into a suitable 
mixing drum, and then add in 15 grams of any standard liquid epoxy resin, and then quickly blend the mixture thoroughly for about 5 
to 10 minutes. Thereafter, cast the composition into any desirable molds, and then allow the molds to cure. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 8+ (based on friction). 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 57.6% barium nitrate, 17.3% zirconium hydride, 11.5% tetranitrocarbazole, 7.6% silicon, 5.7% epoxy resin, 0.3% 
mixed impurities 
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Classification: Deflagrating explosive (classified as pyrotechnic mixture) iis 
Use: Used to initiate smoke compositions. 


05-04-042A: Classic highly insensitive ignition com 
artillery rounds: 


This composition is readily prepared by simply mixing the ingredients in a ball mill. { 

( . I 5 gz , followed by pressing i 
ean be > grams of Teflon coated steel shot of the usual diameter and seen fe db orcs Riel er 
Se piiaee teach t : usual mesh, followed by 140 grams of silicon dioxide powder, and then followed by 60 a 
ihe sania pie : Py 50 milliliters of acetone, and then tumble the mixture at 500 RPM until all acetone has pe eas 2 
eke ee ui a i — = Me ioe Giles pati all ee has been removed, continue to mill ie i 

forn Wwaer. I hereatter, press the mixture into tablets o 5 ii 

aioe ee oe the mixture is highly insensitive, it is easily ignited by flame. a 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7% 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 60% magnesium, 28% silicon dioxide, 12% polybutadiene 
Classification: Deflagrating explosive (classified as pyrotechnic mixture) 
Use: Used in tank rounds or artillery shells. , 


osition i i i jecti 
Pp for use in rapid accelerating projectiles such as tank rounds or 


HE shape charge projectile 


HE Shape 


copper cone charge 


electronics 


SQA 
SVAx 


Ka 


Ma as 
eH 


Se 
TWA SSSA 
a ~~. 


detonator 


solid rocket 
a grain 


035-04-042B: Classic highly insensitive ignition com 
rounds: 

Thi rae F ite ee 

ae Meche asi Lae to the one in 05-04-0424, but potassium perchlorate is added to increase sensitivity. Into a 
sa ee ia ee Cee with motorized stirrer in the usual manner, place 350 Srams of finely ground magnesium 
Ape aie . ne pane 4 grams of. potassium perchlorate, followed by 37.5 grams of silicon dioxide, and then 
aie ne 2 ee me youtadiene. Thereafter, add in 150 milliliters of hexane, and then blend the mixture until most of the 
removed, place the semi-pasty mass onto a shallow tay pant and alin is omaha oe oe hexane hasbeen 

a : allow it to thoroughly air-dry. it i i i 

ee a iss as eae = daa diameter and weight, and then tumble the nica a se Sr uattares foe is nae 
ee oe ce a ses for use. To use, the mixture simply needs to be pressed into tablets, rods, pellets, 
Burn rate: Moderate. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7% 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
sopasive ability: None. 

ercentage: 70% magnesium, 15% potassi % sili ioxid i 
Classification: Deflagrating lie Cisiht eae eerie arene tiger 
Use: Used in mortar rounds, and grenade launchers. , 


position for use in moderately accelerating projectiles such as mortar 
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Classic impact fuze for mortar rounds 


Details: 
Another typical fuze armed by the centrifugal force caused by 
the firing and spinning of the projectile. Upon impact, the nose 
head collapse rearward releasing a spring assembly that allows a 
firing pin to strike a primer, thereby initiating an explosive train 
in the usual manner. 


nose head 


y latch 
spring Mk 
assembly Og striker rod 


grazing/fi SIRES 
7 
release SSN catch 


pin} catch 


system 


RDX base 


: 
charge ie 


05-04-043A: Special primer composition containing high explosives for use in shot gun primers: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 220.5 grams of lead nitrate, followed by 126 grams of barium 
hydroxide monohydrate, followed by 112.5 grams of antimony sulfide, followed by 51 grams of barium nitrate, and then add in 
163.5 grams (dry basis) of trinitro resorcinol (commercially available), followed by 10 milliliters of water. Thereafter, blend the 
mixture for about 15 minutes. Note: during the mixing time, the temperature will rise due to the formation of lead styphnate. 
Thereafter, add in 10 millimeters of a 5% polyvinyl alcohol in water, followed by 30 grams of tetracene, followed by 37.5 grams of 
PETN, and finally followed by 45 grams of finely powdered aluminum, and then continue to blend the mixture for about 30 minutes 
to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be packed, wet, into the 
primer casing of any shotgun shell in the usual manner. 

Burn rate: Explodes. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 10 

Ease of ignition (1 to 10): 9+ 

Tendency to cake: None. 

Explosive ability: Exploded upon percussion. 

Percentage: 38% lead styphnate, 33% barium nitrate, 14% antimony sulfide, 6% aluminum, 5% PETN, 4% tetracene 
Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used in shotgun primers. 


05-04-044A; Ignition composition for use on the tips of matchsticks: 

Into a suitable ball mill, place 25 grams of pulverized soft wood charcoal, and then add in 5 grams of powdered nitrocellulose of 
average nitrogen content. Thereafter tumble the mixture for about 10 minutes to coat the charcoal with the nitrocellulose. Thereafter, 
add in 75 grams of Prussian blue coloring agent, followed by 36 grams of red phosphorus, followed by 500 grams of potassium 
chlorate, followed by 100 grams of pulverized glass powder. Thereafter, dry tumble the mixture for about 50 minutes at 75 RPM. 
Thereafter, place this tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, and then add 
in 150 milliliters of warm water, followed by 15 grams of standard animal glue. Thereafter, blend the mixture for about 45 minutes 


to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the matchstick simply needs to be dipped into the mixture, 


and then allowed to cure in an oven or similar environment until dry and hard. 
Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 
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Ease of ignition (1 to 10): 8+ (based on friction). 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 66.13% potassium chlorate, 13.22% pulverized lass, 9.929 i 9 vy, 
charcoal, 1.98% animal glue, 0.66% abnocelitete 0.03% fibres ais TE p anny eceanged 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used for matches. 


_ 05-04-044B: Ignition composition for use on the tips of matchsticks (modified): 
Into a suitable ball mill, place 60 grams of furnace black, followed by 120 grams of Prussian blue, followed by 50 grams of red 


phosphorus, followed by 425 grams of potassium chlorate, followed by 125 grams of i 

Wed t ium chlorate, pulverized glass powder. Thereafter tumble the 
mixture for about 30 minutes. Thereafter, add in 150 milliliters of warm water, followed by 25 grams of standard animal glue. 
Thereafter, blend the mixture for about 30 minutes to form a uniform paste. Thereafter, the mixture is ready for use. To use, the 
matchstick simply needs to be dipped into the mixture, and then allowed to cure in an oven or similar environment until dry and hard. 


Burn rate: Rapid. 


Water resistance: Very good. 
Stability: Can be stored for many years. 


___ Flammability (1 to 10): 8+ 


Ease of ignition (1 to 10): 8+ (based on friction). 
Tendency to cake: None. 
Explosive ability: Stable. 


_ Percentage: 52.79% potassium chlorate, 15.52% pulverized glass, 14.9% Prussian blue, 7.45% 
, 15, ; Te black, 6.219 
_ phosphorus, 3.1% animal glue, 0.03% impurities pee re renee 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used for matches. 


Ronit Insensitive ignition composition for rockets and missiles: 

to a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 50.5 grams of potassi 

followed by 249.5 grams of aluminum powder. Thereafter, add in 75 milliliters a hexane oe ee a bed hen ae for 
about 20 minutes at moderate speed. Thereafter, add in 200 grams of sodium azide, and then continue to blend the mixture on 
moderate speed for about 30 minutes. Thereafter, place the blended mixture onto a shallow pan or tray, and allow it to thoroughly d 
Thereafter, place the dried mass into a clan ball mill, filled with 500 grams of porcelain balls, and then tumble the mixture at 75 RPM 
for about 3 hours to form a uniform powder. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
tablets, pellets, discs, rods, ect., under a pressure of 10,000 psi or more. ; . ‘ 

Burn rate: Very rapid. 

Water resistance: Moderate. 

Stability: Can be stored for many years, 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 


_ Percentage: 49.9% aluminum powder, 40% sodium azide, 10.1% potassium permanganate 


Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used to ignite rockets and missiles. Can also be used as a gas generating composition. 


05-04-045B: Insensitive ignition composition for rockets and missiles: 

Into a suitable ball mill. filled with Teflon coated steel shot of the usual size and weight. place 50 grams of potassium permanganate 

followed by 149.5 grams of boron powder, and then followed by 300.5 grams of. potassium azide. Thereafter, spray in about 10 
milliliters of hexane, and then tumble the mixture at 150 RPM for about 3 hours. Note: during the tumbling mixture, spray into the ball 
mill periodically, ten, 10-milliliter portions of hexane. After the tumbling process, the mixture is ready for use: To use, the mixture 


_ heeds to be pressed into tablets, pellets, discs, rods, ect., under a pressure of 10,000 psi or more. 


Burn rate: Very rapid. 


- Water resistance: Moderate. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 60.1% potassium azide, 29.9% boron powder, 10% potassium permanganate 
Classification: Deflagrating explosive (classified as explosive mixture). 
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Use: Used to ignite rockets and missiles. Can also be used as a gas generating composition. 


05-04-045C: Insensitive ignition composition for rockets and missiles: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 75.5 grams of potassium permanganate, 
followed by 342.5 grams of zirconium powder. Thereafter, add in 100 milliliters of hexane or acetone, and then blend the mixture for 
about 20 minutes at moderate speed. Thereafter, add in 83 grams of sodium azide, and then continue to blend the mixture on moderate 
speed for about 30 minutes. Thereafter, place the blended mixture onto a shallow pan or tray, and allow it to thoroughly dry. 
Thereafter, place the dried mass into a clan ball mill, filled with 250 grams of porcelain balls, and then tumble the mixture at 125 RPM 
for about 3 hours to form a uniform powder. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
tablets, pellets, discs, rods, ect., under a pressure of 10,000 psi or more. 

Burn rate: Very rapid. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 68.26% zirconium powder, 16.56% sodium azide, 15.06% potassium permanganate, 0.12% mixed balance 
Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used to ignite rockets and missiles. Can also be used as a gas generating composition, or for igniting incendiary compositions 
and flares. 


05-04-046A: Insensitive priming/ignition composition for multiple uses 

Into a suitable mixing bowl, equipped with motorized stirrer, place 125 milliliters of 95% ethyl alcohol, and then add in 25 grams of 
potassium perchlorate, followed by 118.75 grams of sodium azide, and then followed by 356.25 grams of boron powder. Thereafter, 
blend the mixture on moderate speed for about 2 hours. Thereafter. the mixture needs to be placed onto a shallow pan or tray, and then 
allowed to dry. Thereafter, place the dried mass into a clean ball mill, filled with 250 grams of Teflon coated steel shot, and then 
tumble the mixture on moderate RPM for about 3 hours to form a uniform powder. Thereafter, the mixture is ready for use. To use, the 
mixture needs to be pressed into tablets, pellets, discs, rods, ect., under a pressure of 10,000 psi or more. 

Burn rate: Very rapid. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 71.25% boron powder, 23.75% sodium azide, 5% potassium perchlorate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used to ignite rocket and missile propellants, or for use as a priming composition for fireworks, blasting caps, or 
detonators. May also be used in air-bag inflation devices, but not for use in automobiles. 


05-04-046B: Insensitive priming/ignition composition for multiple uses 

As in the previous example, into a suitable mixing bowl, equipped with motorized stirrer, place 125 milliliters of 95% ethyl alcohol, 
and then add in 45 grams of barium nitrate, followed by 113.75 grams of sodium azide, and then followed by 341.25 grams of 
aluminum powder. Thereafter, blend the mixture on moderate speed for about 2 hours. Thereafter, the mixture needs to be placed onto 
a shallow pan or tray, and allowed to dry. Thereafter, place the dried mass into a clean ball mill, filled with 250 grams of Teflon 
coated steel shot, and then tumble the mixture on moderate RPM for about 3 hours to form a uniform powder. Thereafter, the mixture 
is ready for use. To use, the mixture needs to be pressed into tablets, pellets, discs, rods, ect.. under a pressure of 10,000 psi or more. 
Burn rate: Very rapid. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 68.25% aluminum powder, 22.75% sodium azide, 9% barium nitrate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to ignite rocket and missile propellants, or for use as a priming composition for fireworks, blasting caps, or 
detonators. May also be used in air-bag inflation devices, but not for use in automobiles. 
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Tandem “double” shape charge 


HE shape charge 


rocket grain 


copper cone 


detonator 
Details: 
A tandem double shape charge with ro i 
g cket propulsion. Double shape charges can be used fi i c i 
vith rocke or anti-tank -shi 
means. In either case, the preceding ignition composition is used to ignite the rocket. sian mania: | 


05-04-047A: Insensitive priming composition for multiple uses 


pes ball as filled with steel shot of the usual size and weight, place 150 grams of potassium chlorate, followed by 87.5 
eke hs a azide, and then followed by 262.5 grams of boron powder. Thereafter, spray in about 10 milliliters of hexane atid 
e the mixture at 150 RPM for about 3 hours. Note: during the tumbling operation, spray into the ball mill periodically ten, 


10-milliliter portions of hexane. After the tumbling i i 
i : g process, the mixture ix i 
tablets, pellets, discs, rods, ect., under a pressure of 10,000 psi or more pogo eee en geese 
Burn rate: Explosive. 


Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 52.5% born powder, 30% potassium chlorate, 17.5% sodium azide 
Classification: Deflagrating explosive (classified as explosive mixture) 

Use: Used for priming fireworks, and for use in blasting caps, or detonators. 


Pl : : : a — ar 
atter charge primed with blasting cap utilizing priming composition : 


blasting cap 


Details: 
Platter charges are field expedient munitions 
utilizing a few basic elements. These elements 
include a blasting cap, which is inserted into a 
mass of plastic explosive, which is placed 
underneath a biunt heavy object such a steel disc 
or equivalent. Upon detonation of the plastic 
explosive, the energy released causes the blunt 
object to accelerate to high speed forming a lethal 
projectile with significant penetrating power due 
to its size and weight. 


as! 


wood stakes 


blunt steel object 


/ 


molded plastic explosive 


metal container or plastic 


time fuse, detonating cord, container 


or electric wires 


05-04-048A: Insensitive ignition composition for multiple uses: 


Into a suitable mixing container, equi with motori i 5) ailiti 
z : pped with motorized stirrer, place 150 milliliters of acetone, follow mM ; 
, : : : ‘ ; , followed by 4 A 
copolymer binder, and then stir the mixture to dissolve the binder compound. Thereafter, add in 135 grams of Pata ils 
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followed by 274.5 grams of sodium azide, and then followed by 50.5 grams of potassium alae nes amen aes seen 
. 60 Celaius and then blend the mixture until the bulk of the acetone evaporates. Thereafter, the mix eae sere dinar af 
ee lace the semi dry mass into a ball mill, filed with 500 grams of Teflon coated steel shot, and then a eee 
Lo pee 2 hours “Thereafter, the mixture is ready to be pressed. To do so, simply press the mixture into -p ect, 
under high-pressure. The mixture can be readily ignited by any suitable means. 
Burn rate: Fast. 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8+ 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
i ility: Stable. . 
alice ys sodium azide, 27% boron powder, 10.1% potassium perchlorate, 8% Viton A copolymer binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in grenades and flares. 


: itive igniti sition for multiple uses: ws 
Pe ahente aeons aera mixing Seine equipped with motorized stirrer, place 100 ae = _ 
ieee Bias Oe “Kel-F elastomer (homopolymer of chlorotrifluoroethylene and vinylidene fluoride), ae : ner 
aay 7 a ae of the binder compound. Thereafter, add in 286.5 grams of ‘potassium azide. followed ie : : heen Voss 
ee Ad de followed by 53.5 grams of potassium perchlorate. Thereafter, heat the mixture to about 6 é € ee ae 
tA dgeee nel the bulk of the acetone evaporates. Thereafter, the mixture is ready to be milled. To do so, place the se 
e 


i for about 2 hours. 
mass into a ball mill, filed with 500 grams of Teflon coated steel shot, and then tumble the mixture at 100 RPM for a 


i i igh-pressure. The 
Thereafter, the mixture is ready to be pressed. To do so, simply press the mixture into tablets, pellets, ect., under high-p 


mixture can be readily ignited by any suitable means. 

Burn rate: Fast. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

eae: : A ese azide, 28.7% boron powder, I 0. 7% potassium perchlorate, 3.3% Kel-F elastomer 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in grenades and flares. 


~04- : Insensitive ignition composition for multiple uses: Te ene 
e Raho eek example, into a suitable mixing container, equipped with motorized stirrer, place 200 milliliters 


followed by 96 grams of “Kel-F” wax (homopolymer of chlorotrifluoroethylene), followed by 20 grams of Viton eae des 
: pli ete the mixture to dissolve the binder compounds. Thereafter, add in 192 grams of aluminum pow . : Ne ae 
epiaia eae i ; ie theca heat the mixture to about 60 Celsius. and then blend the mixture until the eae e a 
ae ne a nae mixture is ready to be milled. To do so, place the semi dry mass into a ball mill. filed with 5 : a: ne 
aie pad 1 fee and then tumble the mixture at 100 RPM for about 2 hours. Thereafter, the mixture is ready to be a ; 
aan ete ee = mixture into tablets, pellets, ect., under high-pressure. The mixture can be readily ignited by any suita 


means. 
Burn rate: Fast. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

ae SLs i azide, 38.4% aluminum powder, 19.2% Kel-F copolymer binder, 4% Viton A binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in grenades and flares. 


: Ds Sta tee base 
05-04-0494: Friction sensitive ignition composition for electric matches, matchsticks, aera ReNa TE ene 
In itable ball mill, place 100 gram of red phosphorus, followed by 20 grams of iron su ifide. age : ee 

a RPA bout 1 hour. Thereafter, into a clean beaker or suitable container, equipped with motorized stirrer, p oa. 
Alay odie ae liquid and then heat this liquid to about 65 Celsius. Thereafter, add in the red phosphorus/lead sulfide mixture, 
su ] 
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and then blend the entire mixture for about 1 hour at 65 Celsius. Note: a violent reaction will ensue, so use proper ventilation and keep 
clear of the reaction mixture as it may ignite into flames. After the initial reaction, filter the mixture to recover the insoluble materials, 
and then vacuum dry or air-dry these filtered-off materials. Thereafter, place this mixture into a suitable mixing bowl, equipped with 
motorized stirrer, and then add in 150 milliliters of hexane, followed by 35 grams of powdered glass, followed by 15 grams of animal 
glue, and then followed by 5 grams of lamp black. Thereafter, blend the mixture until the bulk of the hexane evaporates. Thereafter, 


the mixture is ready to use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect., under high pressure, and then cured 
in an oven at ordinary temperatures. 


Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. 
Percentage: 68.08% phosphorus sulfur compound, 14.89% powdered glass 8.5% iron sulfide, 6.38% animal glue, 2.12% lap black, 
0.03% balance, 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in electric matches, and for friction activated devices. 


05-04-050A: Non-friction sensitive ignition composition for various operations: 

Into a suitable ball mill, place 100 gram of standard vegetable charcoal, followed by 400 grams of food grade starch, followed by 30 
grams of tragacanth gum, and then followed by 100 grams of pulverized sawdust. Thereafter, add in 500 grams of Teflon coated 
steel shot, and then tumble the mixture at 300 RPM for about 2 hours. In the meantime, into a separate ball mill, filled with 300 grams 
of Teflon coated steel shot, place 350 grams of potassium chlorate, followed by 20 grams of potassium dichromate, and then tumble 
the mixture at 150 RPM for about 2 hours. After both 2 hour tumbling periods, place both tumbled mixtures into a suitable mixing 
bowl, equipped with motorized stirrer, and then add in 250 milliliters of hexane or 95% ethyl alcohol and then blend the mixture for 
about 15 to 20 minutes at moderate speed in the usual manner. Thereafter, the mixture is ready to use. To use, the mixture needs to be 


pressed into tablets, pellets, rods, ect., under high pressure, and then cured in an oven at ordinary temperatures. 
Burn rate: Average. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 40% food starch, 35% potassium chlorate, 10% vegetable charcoal, 10% pulverized sawdust, 3% tragacanth gum, 2% 
potassium dichromate 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used for non-friction-activated devices. 


05-04-050B: Moderate friction sensitive ignition composition for matchsticks, and other operations: 

Into a suitable ball mill, place 100 gram of glass powder, followed by 80 grams of gum Arabic, and then followed by 300 grams of 
antimony trisulfide. Thereafter, add in 150 grams of Teflon coated steel shot, and then tumble the mixture at 75 RPM for about 2 
hours. In the meantime, into a separate ball mill, filled with 200 grams of Teflon coated steel shot, place 50 grams of lead dioxide, 
followed by 20 grams of potassium dichromate, and then followed by 450 grams of potassium chlorate, and then tumble the mixture 
at 150 RPM for about 2 hours. After both 2 hour tumbling periods, place both tumbled mixtures into a suitable mixing bowl, equipped 
with motorized stirrer, and then add in 250 milliliters of hexane or 95% ethyl alcohol and then blend the mixture for about 15 to 20 
minutes at moderate speed in the usual manner. Thereafter, the mixture is ready to use. To use, the mixture needs to be pressed into 


tablets, pellets, rods, ect., under high pressure, and then cured in an oven at ordinary temperatures. 
Burn rate: Average. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 45% potassium chlorate, 30% antimony trisulfide, 10% glass powder, 8% gum Arabic, 5% lead dioxide, 2% potassium 
dichromate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for medium tolerance friction-activated devices. 
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05-04-050C: Rough friction producing ignition surface for use in combination with matches and other friction sensitive 
ignition compositions: 

Into a suitable mixing bowl, equipped with motorized stirrer. place 150 grams of standard animal glue, and then followed by 200 
milliliters of warm water. Thereafter, blend the mixture on moderate speed for about 30 minutes to forma uniform dispersion. 
Thereafter, add in 350 grams of glass powder, followed by 300 grams of red phosphorus, followed by 180 grams of antimony 
trisulfide, and then followed by 20 grams of, potassium dichromate. Thereafter, add in 150 milliliters of acetone, and then blend the 
mixture on moderate speed for about 50 minutes under mild vacuum to remove some of the water and acetone. Thereafter, the mixture 
is ready for use. To use, the wet mass needs to be smeared or layered over a piece of cardboard, metal, paper, ect., to form a thin layer. 
The resulting devices then need to be cured in an oven at ordinary temperature until dry and hard. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 35% glass powder, 30% red phosphorus, 18% antimony trisulfide, 15% animal glue, 2% potassium dichromate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to form a rough ignition surface whereby friction sensitive mixtures can be ignited there from. 


05-04-051A: Ignition composition for initiating thermite and other incendiary compositions: 

Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot, place 50 grams of aluminum powder, followed by 75 
grams of zinc phosphide, and then followed by 425 grams of potassium dichromate. Thereafter, spray in about 75 milliliters of 
hexane, and then tumble the mixture at 150 RPM for about 1 hour at room temperature. Thereafter, the mixture is ready for use. To 
use, the mixture simply needs to be pressed into tablets, pellets, discs, rods, ect., under a pressure of about 10,000 psi. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 77.27% potassium dichromate, 13.63% zinc phosphide, 9.09% aluminum powder, 0.01% mixed residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to ignite incendiary compositions. 


05-04-052A: Priming composition for use in blasting caps: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 150 grams of finely divided mossy zinc, followed by 350 grams of 
copper powder, followed by 125 grams of zine phosphide, and then followed by 375 grams of potassium dichromate. Thereafter add 
in 350 milliliters 95% ethyl alcohol, and then blend the mixture on moderate speed for about 45 minutes. Thereafter, place the mixture 
onto a shallow pan or tray, and allow it to thoroughly air-dry. Thereafter, place the dry mass into a suitable ball mill, filled with 500 
grams of Teflon coated steel shot, and then tumble the mixture at 150 RPM for about 1 hour at room temperature. Thereafter, the 
mixture is ready for use. To use, the mixture simply needs to be pressed into tablets, pellets, discs, rods, ect., under a pressure of about 
10,000 psi. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 37.5% potassium dichromate, 35% copper powder, 15% mossy zinc, 12.5% zine phosphide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a priming composition for use in blasting caps and detonators. 
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dictates the size of the priming grains that should be used. For example, 0.2 to 1 millimeters grains should be used in small caliber 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 (based on percussion). 
Tendency to cake: None. 


Explosive ability: Explodes upon strong percussion. 


Percentage: 50% barium nitrat gy ioxi 
eis g ts n nitrate, 17.85% red phosphorus, 17.85% lead dioxide, 14.28% zirconium metal powder, 0.02% mixed 


Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used as a priming composition for use in small arms ammunition. Should not be used in rim fire casings 
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05-04-053B: Priming composition for use in small arms primers: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 125 grams of red phosphorus, followed by 125 grams of 
antimony trisulfide, and then followed by 350 grams of barium nitrate. Thereafter add in 250 milliliters acetone, and then blend the 
mixture on low speed until all the acetone evaporates. Now, during the mixing process, as the acetone evaporates, the mixture will 
form grains of various sizes. Once the acetone has evaporated, the mixture will be composed of loose grains or chunks of varying 
sizes. Thereafter, sieve the grains to collect the various grain sizes. Thereafter, the grain sizes are ready for use. To use, the grains 
simply need to be placed into any desired gun primer in the usual manner. The size of the gun primers dictates the size of the priming 
grains that should be used. For example, 0.2 to 1 millimeters grains should be used in small caliber ammunition, and larger grains of 1 
to 1.5 millimeter grains can be used in larger ammunition, ect., ect. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on percussion). 

Tendency to cake: None. 

Explosive ability: Explodes upon strong percussion. 

Percentage: 58.33% barium nitrate, 20.83% red phosphorus, 20.83% antimony trisulfide, 0.01% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a priming composition for use in small arms ammunition. Should not be used in rim fire casings. 


05-04-054A: Priming composition for use in small arms primers: 
Into a suitable beaker or similar container, place 100 grams of potassium chlorate, followed by 100 grams of red phosphorus, and 


then followed by 450 milliliters of hot water (the water should be heated to about 90 Celsius prior to adding). Thereafter, gently blend 
the mixture for about 10 minutes. Thereafter, add in 400 grams of lead plumbate, and then continue to blend the mixture for about 45 
minutes at 90 Celsius. Make sure to keep the water mixture heated to around 90 Celsius. Thereafter, remove the heat source, and then 
pour the entire mixture onto a shallow pan or tray, and allow it to thoroughly air dir. Once it has, the mixture needs to be scraped up, 
and placed into a suitable mixing bowl, equipped with motorized stirrer. Thereafter, add in 500 milliliters of acetone, followed by 5 
grams of powdered gum tragacanth, followed by 5 grams of gum Arabic, and then followed by 75 grams of powdered glass. 
Thereafter, blend the mixture on moderate speed until the solvent evaporates. Note: during the blending operation, and as the solvent 
evaporates, the mixture will form grains of various sizes. Once the solvent has evaporated, the mixture will be granulated into various 
grains sizes, which should then be separated using sieves or screens of the desired mesh. Once the grains have been separated into 
their various sizes, they can be packed directly into the desired primers. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on percussion). 

Tendency to cake: None. 

Explosive ability: Explodes upon strong percussion. 

Percentage: 72.99% red phosphorus/ead plumbate addition salt, 14.59% potassium chlorate, 10.94% powdered glass, 0. 72% guin 
tragacanth, 0.72% gum Arabic, 0.04% balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a priming composition for use in small arms ammunition, specifically for use in rim fire cartridges. 


05-04-055A: Priming composition for use in small arms primers: 

Into a suitable beaker or similar container, place 200 grams of nitrocellulose, and then followed by 50 grams of red phosphorus. 
Thereafter, add in 150 milliliters of acetone, and then followed by 75 milliliters of ether. Thereafter, blend the mixture for about 30 
minuets at room temperature. Now, place the mixture onto a shallow tray or pan, and allow it to thoroughly air-dry. Note: a vacuum 
system can be used to collect the solvents. Thereafter, place the dried mass into a clean ball mill, filled with 150 grams of Teflon 
coated aluminum shot, and then tumble the mixture at 75 RPM for about 3 hours. Thereafter, place the pulverized nitrocellulose/red 
phosphorus mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 375 grams of potassium chlorate, 
and then followed by 370 grams of black antimony sulfide. Thereafter, add in 500 milliliters of acetone, and then blend the mixture 
until all the solvent evaporates. Note: as the solvent evaporates, various grain sizes will be obtained. These grain sizes can then be 
separated into their various sizes using screens under the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on percussion). 
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Tendency to cake: None. ? Sa 


Explosive ability: Explodes upon strong percussion. 

Percentage: 37.68% potassium chlorate, 37.18% bl. 4 i 

aes Bea Pan ; @ black antimony sulfide, 20.1% nitrocellulose, 5.02% red phosphorus, 0.02% 
Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used as a priming composition for use in small arms ammunition. 
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Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 53.3% red lead, 33.7% silicon, 11.2% manganese, 1.8% celluloid 
Classification: Deflagrating explosive (classified as pyrotechnic mixture) 

Use: Used to initiate smoke pots, smoke grenades, and other smoke generating devices. 


SR eaae Gasless ignition composition for smoke pots and smoke grenades: 
w “atthe = ae nae pes a Teflon coated steel shot, place 18 grams of celluloid product, followed by 769 
i ry grams of finely divided silicon, followed by 15 grams of fullers ear: ; 
zs , th, and th 
le ies heed feces at arated spray in about 100 milliliters of hexane over a period of about 1 Sane rae the 
1 . Thereafter, the mixture is ready fo 5 i i i _ 
ie Wed y tor use. To use, the mixture simply needs to be pressed into tablets, pellets, rods, 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 76.9% litharge, 19.3% silicon, 1.8% celluloi 
rge, 19. nals oid, 1.5% fullers earth, 0.5% ] 
Classification: Deflagrating explosive (classified as pyrotechnic ane a ei 
Use: Used to initiate smoke pots, smoke grenades, and other smoke generating devices. 


oka Gasless ignition composition for smoke pots and smoke grenades: 
Bs . . oa stent eis ee with Teflon coated steel shot, place 18 grams of celluloid product, followed by 590 
J] wed by grams of finely divided silicon, and then followed by 196 ivi 
magnesium powder. Thereafter, spray in about 100 milliliters of hexan i d Wicca 
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150 RPM. Thereafter, the mixture is ready for use. To j Gays ose odie ae 
eo a uaa eee oe J - To use, the mixture simply needs to be pressed into tablets, pellets, rods, discs, ect, 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 59% lead chromate, 19.6% silicon, 19.6% magnesium powder, 1.8% celluloid 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to initiate smoke pots, smoke grenades, and other smoke generating devices. 


05-04-057A: Ignition composition for tracer compositions (with ADN addictive): 
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Into a suitable mixing drum, equipped with motorized stirrer, place 50 grams of nitrocellulose, followed by 500 grams of barium 
nitrate, followed by 100 grams of ADN, followed by 150 grams of zirconium hydride, followed by 200 grams of finely divided 


silicon, and then followed by 250 milliliters of ether. Thereafter, blend the mixture for about 45 minutes to form a uniform mixture. 


Thereafter, the mixture is ready for use. To use, it needs to be pressed, in small amounts, over the desired tracer composition in the 
rear of the bullet or projectile, and then allowed to cure at moderate temperature. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 8 (based on combustion of propellant gas). 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 50% barium nitrate, 20% silicon, 15% zirconium hydride, 10% ADN, 5% nitrocellulose 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to initiate tracer compositions for use in ammunition. 


05-04-058A: Priming composition for use in blasting caps: 
Into a suitable mixing drum, equipped with motorized stirrer, place 200 grams of finely divided alloy powder (43% titanium, 47% 


lead, and 10% tin), followed by 100 grams of barium nitrate, followed by 50 grams of lead dioxide, and then followed by 100 grams 
of coarse zirconium metal. Thereafter, add in 150 milliliters of ether or hexane, and then blend the mixture for about 45 minutes to 
form a uniform mixture. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into tablets, pellets, 


ect., under moderate pressure, and then cure at moderate temperature. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 44.44% special metal alloy, 22.22% barium nitrate, 22.22% coarse zirconium metal, 11.11% lead dioxide, 0.01% 
mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in non-electric blasting caps to be initiated by black powder time fuse. Can also be used as a primer for small arms 
ammunition. 
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and then blend the mixture for about 45 minutes to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the 
mixture simply needs to be pressed into tablets, pellets, ect., under moderate pressure, and then cure at moderate temperature. 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 46% special metal alloy, 20% barium nitrate, 20% zirconium metal, 10% lead dioxide, 4% antimony trisulfide 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Use: Used in non-electric blasting caps to be initiated by black powder time fuse. Can also be used as a primer for small arms 
ammunition. 


05-04-058D: Priming composition for use in blasting caps: 

Into a suitable empty ball mill or vertical mixer, place 230 grams of special metal alloy (8% zirconium, 62% manganese, and 30% 
antimony), followed by 50 grams of lead dioxide, followed by 100 grams of zirconium metal powder, and then followed by 20 grams 
of antimony trisulfide. Thereafter, tumble the mixture at 75 RPM for about 1 hour. Note: during the tumbling process, spray into the 
mixture 50 milliliters of hexane during the tumble process. Thereafter, place this mixture into a suitable mixing drum, equipped with 


motorized stirrer, and then add in 100 grams of barium nitrate. Thereafter, add in 125 milliliters of ether or hexane, and then blend 
the mixture for about 45 minutes to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the mixture simply needs 


to be pressed into tablets, pellets, ect., under moderate pressure, and then cure at moderate temperature. 


Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 46% special metal alloy, 20% barium nitrate, 20% zirconium metal, 10% lead dioxide, 4% antimony trisulfide 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Use: Used in non-electric blasting caps to be initiated by black powder time fuse. Can also be used as a primer for small arms 
ammunition. 


05-04-059A: Igniter composition for tracer compositions: 

Into a suitable empty ball mill or vertical mixer, place 405 grams of strontium peroxide, followed by 20.5 grams of barium peroxide, 
and then followed by 20.5 grams of lead peroxide. Thereafter, tumble the mixture at 175 RPM for about 1 hour. Thereafter, place this 
mixture into a suitable mixing drum, equipped with motorized stirrer, and then add in 40 grams of calcium resinate, followed by 55 
grams of calcium silicide, and then followed by 125 milliliters of ether or hexane. Thereafter, blend the mixture for about 45 minutes 
to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into the end of the 
tracer cavity after the tracer composition has been pressed in and cured, and then cured itself in the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Not calculated. 

Ease of ignition (1 to 10): 8 (based on heat of propellant grains). 


05-04-058B: Priming composition for use in blasting caps: 

Into a suitable mixing drum, equipped with motorized stirrer, place 250 grams of finely divided alloy powder (25% titanium, 25% 
zirconium, and 50% tin), followed by 100 grams of barium nitrate, followed by 50 grams of lead dioxide, followed by 80 grams of 
zirconium powder, and then followed by 20 grams of antimony trisulfide. Thereafter, add in 125 milliliters of ether or hexane, and 
then blend the mixture for about 45 minutes to form a uniform mixture. Thereafter, the mixture is ready for use. To use, the mixture 
simply needs to be pressed into tablets, pellets, ect.. under moderate pressure, and then cure at moderate temperature. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 50% special metal alloy, 20% barium nitrate, 16% zirconium powder, 10% lead dioxide, 4% antimony trisulfide 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in non-electric blasting caps to be initiated by black powder time fuse. Can also be used as a primer for small arms 
ammunition. 


Percentage: 74.86% strontium peroxide, 10.16% calcium silicide, 7.39% calcium resinate, 3.78% barium peroxide, 3.78% lead 
peroxide. 0.03% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in non-electric blasting caps to be initiated by black powder time fuse. Can also be used as a primer for small arms 


ammunition. 
05-04-058C: Priming composition for use in blasting caps: 
Into a suitable empty ball mill or vertical mixer, place 230 grams of special metal alloy (35% zirconium, 35% lead, 27% manganese, 
and 3% antimony), followed by 100 grams of coarse zirconium metal, followed by 50 grams of lead dioxide, and then followed by - 
20 grams of antimony trisulfide. Thereafter, tumble the mixture at 75 RPM for about 1 hour. Note: during the tumbling process, spray _ 
into the mixture 50 milliliters of hexane during the tumble process. Thereafter, place this mixture into a suitable mixing drum, 
equipped with motorized stirrer, and then add in 100 grams of barium nitrate. Thereafter, add in 125 milliliters of ether or hexane, 
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Burn rate: Average. 

Flame temperate: 4500 Celsius. 
Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 


Explosive ability: Stable. . 
Percente: Pe ground hafnium metal, 26.7% potassium perchlorate, 4.7% nylon binder 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in electric squibs. 
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Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Stable. 
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itrocellulose. Thereafter, tumble the mixture at 150 RPM for about 1 hour. Thereafter, place this tumbled mix! eae 
a ae drum. bowl or iinilay container, equipped with motorized stirrer, and then add in 150 grams of potassium ferrocy A 
mixing o) S : 


i 5 mi ;, place th 
then followed by 100 milliliters of hexane. Thereafter, blend the mixture on moderate speed for about 45 minutes. Now, place the 
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blended mass onto a shallow pan or tray, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a ball mill, filled with 
250 grams of Teflon coated steel shot, and then tumble the mixture at 50 RPM for about 2 hours at room temperature. Thereafter, the 


mixture is ready for use. To use, the mixture needs to be placed loosely into any desired blasting cap or detonator in the appropriate 
place in the usual manner. 


Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition. 

Percentage: 40% nitrocellulose, 30% potassium chlorate, 30% potassium ferrocyanide 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in blasting caps and detonators as a first fire ignition charge initiated by a black powder time fuse. 


05-04-063A: Specialty priming composition for use ammunition primers: 

Into a suitable empty ball mill, or vertical mixer, place 70 grams of calcium hypophosphite, and then followed by 140 grams of lead 
nitrate. Thereafter, tumble the mixture at 150 RPM for about 1 hour. Thereafter, place this tumbled mixture into a suitable beaker or 
similar container, equipped with heavy-duty stir bar, and then add in 50 milliliters of cold water. Thereafter, blend the mixture on 
moderate speeds for about 45 minutes. Note: the mixture must be consistently blended to prevent setting of the mass to a rock hard 
mass. After the blending operation, the mixture should be placed onto a shallow pan or tray, and then allowed to thoroughly air-dry. 
Once the mass has air-dried, it needs to be manually pulverized using a spatula or similar instrument. Note: be careful when 
pulverizing the mass. Now, into a suitable mixing drum, equipped with motorized stirrer, place 500 milliliters of a 50:50 mixture of 
ethyl alcohol and water, followed by 100 grams of lead sulfocyante, followed by 200 grams of powdered glass, followed by 160 
grams of barium nitrate, and then followed by 330 grams of lead styphnate. Thereafter, blend the mixture on slow speed for about 50 
minutes. Thereafter, place the mixture into any desired press machine, and press-out the liquid. Thereafter, the mixture is ready for 
use. To use, the mixture simply needs to be placed onto a shallow tray or pan, and allowed to thoroughly air-dry. Once it has, the dried 


mass needs to be manually pulverized, and the resulting mixture separated into its various grain sizes using screens or sieves in the 
usual manner. 


Burn rate: Explodes. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition. 

Percentage: 33% lead styphnate, 21% lead calcium hypophosphate/nitrate complex salt, 20% powdered glass, 16% barium nitrate, 
10% lead sulfocyanate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in ammunition primers for small arms ammunition, and can be used in electric primers for tank ammunition. 


05-04-064A: Starter composition for ignition of smoke compositions: 

Into a suitable empty ball mill, or vertical mixer, place 401 grams of red lead tetraoxide, and then followed by 80.5 grams of finely 
ground silicon powder. Thereafter, tumble the mixture at 200 RPM for about 1 hour. Thereafter, place this tumbled mixture into a 
Suitable mixing drum, equipped with motorized stirrer, and then add in 20.2 grams of a binder mixture composed of 79% vinylidene 
and 21% hexafluoropropylene. Thereafter, blend the mixture on slow speed for about 15 minutes in the absence of air. Thereafter, the 
mixture is ready for use. To use, the mixture simply needs to be pressed into tablets, rods, pellets, ect., under moderate pressure, and 
then cured in an oven under moderate temperature. 

Burn rate: Explodes. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable 


Percentage: 79.92% lead tetraoxide, 16.04% ground silicon powder, 4.02% binder, 0.02% mixed balance 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Widely used starter composition used to ignite smoke compositions. 
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Section 5: Illumination/Flare and Signaling Compositions 


Chemicals used in this section (binders are not included) 


1. Potassium nitrate (see Black Powder) ei 


| 2. Sulfur (see Black Powder) 


3. Charcoal (see Black Powder) 


4, Sugar Carbon (see Modified Black Powder) 


5, Barium Chromate (see Modified Black Powder) 
7. Potassium Dichromate (see Modified Black Powder) 


si cil 


8. Ammonium Bisulfide (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


9. Potassium chlorate (see Modified Black Powder) 
ti. Nitrocellulose (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


14. Titanium Dioxide (see Modified Black Powder) 


ml 


15. Manganese Dioxide (see Modified Black Powder) 


17. Ammonium Nitrate (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 
18. Calcium Carbonate (see Modified Black Powder) | 


19. Sodium Nitrate (see Modified Black Powder) 


om 


20. Urea (see Modified Black Powder) 


21. Lead Nitrate (see Modified Black Powder) 


22. Nitro Starch (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium Perchlorate 


24. Aluminum powder (see Ammonium Perchlorate 


Rocket Propellants) _| Rocket Propellants) | 
25. Magnesium Sulfide (see Ammonium Perchlorate 26. Copper Chromite (see Ammonium Perchlorate Rocket 
| Rocket Propellants) L | Propellants) | 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 
Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 


28. Ammonium Sulfate (see Ammonium Perchlorate 
Rocket Propellants) 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propellants) _| Propellants) 
31. Iron-I-oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate 
Propellants) Rocket Propellants) 


33. Teflon (see Ammonium Perchlorate Rocket 
Propellants) 

35. Ammonium Dichromate (see Ammonium Perchlorate 
Rocket Propellants) 


34. Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) 

36. Lithium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 


aerate 


37. Magnesium powder (see Ammonium Perchlorate 
| Rocket Propellants) 


38. Lithium Aluminum Hydride (see Ammonium 
Perchlorate Rocket Propellants) 


39. Lron-[1-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants 

41. Copper Sulfide (see Ammonium Perchlorate Rocket 
Propellants) 


| Propellants) 


40. PVC (see Ammonium Perchlorate Rocket Propellants) | | 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 


Propellants) 


43. Titanium Hydride (see Ammonium Perchlorate Rocket | 


anil 


44, Silicon Nitride (see Ammonium Perchlorate Rocket 
Propellants) 


[ 45. ADN (see ADN Rocket Propellants) 


47, Silicon Powder (see ADN Rocket Propellants) 


is 


46. Urea Nitrate (see ADN Rocket Propellants) | / 


48. Hexamine (see ADN Rocket Propellants) 


49. Boron powder (see ADN Rocket Propellants) 


51. KDN (see ADN Rocket Propellants) 


50. Sodium hypophosphite (see ADN Rocket Propeliants) _| | 
52. Nickel Chloride (see Ammonium Nitrate Rocket : 


jt 


Propellants) 


ra5, TNT (see Ammonium Nitrate Rocket Propellants) 


Propellants) 
55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


54. Acrylamide (see Miscellaneous Rocket H.P. Rocket 


Propellants) Rocket Propellants) 4 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) Rocket Propellants) 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

61. Sodium chlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 
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60. Sodium Borohydride (see Miscellaneous Rocket H.P. 


62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 
Propellants 

66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 

68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 


6. Potassium Perchlorate (see Modified Black Powder) 


70. Calcium Hydride (see Ammonium Nitrate Gun 
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[ Propellants) 


UE Propellants) 
71. Potassium Tartrate (see Ammonium Nitrate Gun 72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) Propellants) 
73. Sodium Azide (see Ammonium Nitrate Gun 74, Sodium Chloride (see Ammonium Nitrate Gun 
Propellants) =i: Propellants) 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants 


|_| 76. Lead Stearate (see Nitrocellulose Gun Pro ellants) 


77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 


79. Sodium Propionate (see Miscellaneous Gun 
Propellants) 


78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 


80. Picric Acid (see Miscellaneous Gun Propellants) 


81. Copper-I]-oxide (see Miscellaneous Gun Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 
Propellants) 


83. Barium Peroxide (see Bullet Tracer Compositions) 


84. Magnesium Carbonate (see Bullet Tracer 
Compositions) 


85. Strontium Peroxide (see Bullet Tracer Compositions) 


86. Strontium Nitrate (see Bullet Tracer Compositions) 


87. Cupric chloride (see Bullet Tracer Compositions) 


=a 
88. Hexachlorobenzene (see Bullet Tracer Compositions) 


to} 


89. Strontium oxalate (see Bullet Tracer Compositions) 


90. Mercury-I-Chloride (see Bullet Tracer Compositions) 


91. Zinc Oxalate (see Bullet Tracer Compositions) 


92. Zinc Chloride (see Bullet Tracer Compositions) 


93. Uranium (see Bullet Tracer Compositions) 


94. Zirconium nitrate (see Bullet Tracer Compositions) 


| 95. Yttrium Nitrate (see Bullet Tracer Compositions) 


96. Yttrium Oxide (see Bullet Tracer Compositions) 


97. Zirconium Oxide (see Bullet Tracer Compositions) 
99, Hexachloroethane (see Bullet Tracer Compositions) 
101. Anthracene (see Bullet Tracer Compositions) 

103. Boric acid (see Match Compositions) 


98. Cerium Oxide (see Bullet Tracer Compositions) 


104. Aluminum Hydroxide (see Match Compositions) 


105. Antimony Pentasulfide (see Match Compositions) 


106. Glucose (see Match Compositions) 


100. Antimony trisulfide (see Bullet Tracer Compositions 
102. Phosphorus Sesquisulphide (see Match Compositions) 


107, Sodium Hydroxide (see Match Compositions) 
109. Calcium Sulfate (see Match Compositions) 


108, Lead Hypophosphite (see Match Compositions) 
110. Ammonium Chloride (see Smoke Generating 
Compositions) 


111. Manganese (see Smoke Generating Compositions) 


112. Lactose (see Smoke Generating Compositions) 


[ 113. Propylene Glycol (see Smoke Generating 


Compositions) 


114. Glycerol (see Smoke Generating Compositions) 


115. Potassium Chloride (see Smoke Generating 
Compositions) 


116. Potassium Bicarbonate (see Smoke Generating 
Compositions) 


are 
a 


117. Dicyanodiamide (see Smoke Generating 
Compositions) 
119. Thiourea (see Smoke Generating Compositions) 


118. Naphthalene (see Smoke Generating Compositions) 


120. Phthalic Anhydride (see Smoke Generating 
_| Compositions) 


122. Cadmium powder (see Smoke Generating 
Compositions) 


123. Cadmium Sulfide (see Smoke Generating 
_| Compositions) 


124. Melamine (see Smoke Generating Compositions) 


125. Malic Acid (see Smoke Generating Compositions) 


126. Calcium Lactate (see Smoke Generating 
Compositions) 


127. Metallic Sodium (see Smoke Generating 
Compositions) 


128. Bismuth Tetraoxide (see Smoke Generating 
Compositions) 


129. Bismuth Subnitrate (see Smoke Generating 


i Compositions) 
130. Calcium Iodate (see Smoke Generating Compositions) 131. Potassium Iodate (see Smoke Generating 
= 


| 132. Magnesium Chloride (see Smoke Generating 
Compositions) 


Compositions) 
133. Para-Nitroaniline (see Smoke Generating 


Compositions) 


134. Iodine (see Smoke Generating Compositions) 


135. Potassium Ferriccyanide (see Priming/Igniter 


136. Potassium hexacyanocobaltate (see Priming/Igniter 
| Compositions) 


+ 


137. Bismuth Trioxide (see Priming/Igniter Compositions) 


138. Titanium powder (see Priming/Igniter Compositions) 
140. Lead Powder (see Priming/Igniter Compositions) 


142. Selenium powder (see Priming/Igniter Compositions) 


141. Lead-[-Oxide (red lead; lithrage) (see 
Priming/Igniter Compositions) 

143. Sodium Bicarbonate (see Priming/Igniter 
Compositions) 


139. Tungsten powder (see Priming/Igniter Com ositions) 


| 144. Iron powder (see Priming/Igniter Compositions) 


145. Silicon Dioxide (see Priming/Igniter Compositions) 


146, Lead Thiocyanate (see Priming/Igniter Compositions) 


+ 


147, Para-Nitrotoluene (see Priming/Igniter Compositions) 
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148. Silver powder (see Priming/Igniter Compositions) 
150. Zirconium powder (see Priming/Igniter 
Compositions) 


149. Sodium Tungstate (see Priming/Igniter Compositions) | 
151. Bismuth powder (see Priming/Igniter Compositions) 


152. Copper-I-oxide (see Priming/Igniter Compositions) 


153. Lead Styphnate (see Priming/Igniter Compositions) 


154. Tellurium Dioxide (see Priming/Igniter Compositions) 


155, Tetracene (see Priming/Igniter Compositions) 


156. Iron Sulfide (see Priming/Igniter Compositions) 


157. Zinc Phosphide (see Priming/Igniter Compositions) 
159, Hafnium powder (see Priming/Igniter Compositions) 


Cs 


161. Iodoform 
i 


Forms colorless to white crystalline prisms, or white granules 
or powder. The crystals have a melting point of 414 Celsius 
with decomposition starting at higher temperatures. The salt is 
slightly soluble in cold water, but very soluble in hot water. 


| 


N Li 
aoe ee 
a or 


162. Lithium Nitrate 


o) 


Iodoform forms yellow crystals or powder. The crystals have al 
melting point 120 Celsius with decomposition beginning 
thereafter. Iodoform has the odor of “operating room”. The 
crystals are volatile with steam, but insoluble in water. The 
crystals are moderately soluble in the usual organic solvents. 
163. Manganese Oxide 


a on ge 
Lia) 


che 
in ‘ Min” 


| Forms colorless to white deliquescent crystals or white 
powder. The crystals have a melting point of 255 Celsius, with 
partial decomposition beginning thereafter. The solid is 
soluble in water and alcohol. 


Na 


164. Sodium Carbonate 165. Molybdenum powder 
a) 


Forms a brownish-black powder, which is insoluble in water 
and the usual solvents. The powder dissolves in hydrochloric 
acid with the evolution of chlorine. 


Mo=—"=Mo 


The anhydrous form forms a white powder, or lumps, which 
rapidly absorb moisture from the air. The hydrates form 
les crystals, granules, or white powder. Either form 


reacts vigorously with acids. The crystals are soluble in water, 
but insoluble in alcohol and most organic solvents. 


Forms a dark gray powder with metallic luster. The powder is 
stable in air, but may slowly oxidize upon standing. The 
powder readily reacts with many substances when heated. 


| 


166. Sodium Oxalate 


167. Oxalic Acid 


Forms white crystalline granules or powder. The crystals are 
only slightly soluble in water but insoluble in alcohol. The 
crystals are toxic so users should avoid ingestion and 
rolonged skin contact. 
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HO OH 


The anhydrous form forms colorless crystals or granules with 
a melting point of 189 Celsius. The anhydrous crystals are 
soluble in water. The dihydrate forms colorless crystals or 
white granules or powder with a melting point of 102 Celsius. 
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The powder is soluble in water and alcohol. 


169. Thorium Nitrate 


OH 


= Stearic acid 
t 


Celsius, The solid slowly volatizes when heated to 100 
Celsius. The fatty solid is very slightly soluble in water, and 


a) 
| Stearic acid forms white crystals that melt when heated to 70 Forms a tetrahydrate and a hexahydrate, which form colorless 


crystals are white granules. The crystals are very deliquescent. 
Keep thorium nitrate sealed in amber glass bottles in a cool 


170. Cerium Nitrate 


171. Rubidium Nitrate 


relatively soluble in alcohol, but readily soluble in em | dry place. The crystals are very soluble in water and alcohol. 


QO 
\ 


N=—o 


RD 


Q 
RoR a hexahydrate, which forms beautiful crystals or SliecT 
granules or powder. The powder is toxic so users should wear 
proper gloves when handling. 
172. Calcium metal 


Casa 


Forms a crystalline mass or white to slightly white or off-gray 
powder or granules. The solid should be stored in amber glass 
bottles in a cool dry place. Is capable of forming hydrates. 


— 

Calcium metal forms silver-white to whitish granules. The | 
granules are stable in air, but the powder may ignite 
spontaneously. The solid tarnishes in air forming a bluish-gray 
tinge. Calcium metal reacts vigorously with water, alcohols, 
and many other chemicals. The powder may detonate when 
(iene with alkali hydroxides or carbonates. 


Forms colorless crystals or a white powder or granules. The 
crystals have a melting point of 277 Celsius, and begin to 
volatize when heated to 300 Celsius. The Mercury chloride is 
a dangerous poison, so users should use extreme caution when 
handling. The crystals are only slightly soluble in water and 
other solvents. 


174. Zirconium Carbonate 


|_| 175. Barium Chloride 


OH | ir 


e) 


Zt OH 


Forms white to grayish black to grayish white crystals or 
white granules or powder. The salt is insoluble in alcohol and 
the usual solvents—water solubility may vary dependant on 
grade. Reacts vigorously with acids with the evolution of 

| carbon dioxide. 


on 


pte 


Forms a dihydrate, which forms colorless crystals or white 
granules or powder. The powder is toxic so users should 
exercise proper gloves and ventilation when handling. The 
crystals are very soluble in water and alcohol. The crystals are 
| insoluble in ethanol and acetone. 
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- Illumination/Flare, Signaling Compositions in this section - 
1. 05-05-001 A: Infrared illumination composition 1: 2. 05-05-001B: Infrared illumination (modified) composition 
70% cesium nitrate, 16.4% polyester binder, 10% silicon, 3.3% | 2: 35% cesium nitrate, 35% potassium nitrate, 16.4% polyester 
epoxy curing agent, 0.30% iron linoleate catalyst binder, 10% silicon, 3.3% epoxy curing agent, 0.30% iron 
| linoleate catalyst 
4, 05-05-002A: Flare composition 1: 55.4% strontium nitrate, 
19.8% sulfur, 19.8% potassium perchlorate, 2.9% sodium 
nitrate, 1.9% asphaltum, 0.1% moisture 


iz. 05-05-001C: Infrared illumination composition 3: 
52.6% ammonium nitrate, 15% polvester binder, 13.3% 
hexamine, 8.9% cesium nitrate, 6.2% silicon, 1.7% boron, 
0.89% epoxy curing agent, 0.89% iron oxide catalyst, 0.52% 
moisture 

5, 05-05-003A: Green signaling flare composition 1: 


6. 05-05-003B: Green signaling flare (modified) composition 


40% barium nitrate, 40% magnesium 15% boron, 5% epoxy 2: 50% barium nitrate, 33% magnesium 12% boron, 5% epoxy 
binder | binder 
7, 05-05-003C: Green signaling flare (modified) composition | 8. 05-05-003D: Green signaling flare (modified) composition 


4: 55% barium nitrate, 35% magnesium 3% boron, 5% epoxy 
binder 

I 10. 05-05-004A: Signaling composition 1: 40% bismuth, 35% 
iodoform, 25% ammonium iodate 


3: 55% barium nitrate, 35% magnesium 5% boron, 3% epoxy 


binder 

9. 05-05-003E: Standard US Navy signaling flare 

composition: 32.5% potassium perchlorate, 22.4% barium 
nitrate, 20.9% magnesium, 11.9% PVC, 6.9% copper, 4.9% 
Lepoxs binder, 0.5% moisture 

11. 05-05-004B: Signaling composition 2: 45% molybdenum, 
35% iodoform, 20% ammonium iodate 


12. 05-05-005A: Signaling composition 3: 68% bismuth 
subnitrate, 14% magnesium, 13% DOW epoxy binder, 5% 
diatomaceous earth 

~~ | 14, 05-05-007A: Intense illuminating flare composition: 
50% aluminum, 30% potassium nitrate, 11.7% lithium nitrate, 
8.1% sodium nitrate, 0.2% impurities 


13. 05-05-006A: Amber signaling flare for use in fogg 
conditions: 58.6% strontium nitrate, 13% potassium 
perchlorate, 12.4% sulfur, 12.4% sodium oxalate, 1.8% saw 
dust, 1.4% 0.40% impurities 

15. 05-05-008A: Hluminating flare composition: 45% 
magnesium, 34% sodium nitrate, 18% epoxy curing agent 


16. 05-05-009A: Dluminating composition suitable for use in 
ground flares: 36.3% sodium nitrate, 36.3% aluminum, 27.2% 
manganese oxide, 0.20% residue 

18. 05-05-011A: “White light” aerial Nluminating 
composition for military use: 52% magnesium, 38% barium 
nitrate, 7% strontium nitrate, 3% paraffin 

20. 05-05-013A: Thermally and impact resistant “blue” 
signaling flare producing no ash are sparks: 74.2% 
ammonium perchlorate, 11.1% copper, 11.1% stearic acid, 
3.6% paraffin 

22. 05-05-013C: Thermally and impact resistant “yellow” 7 
signaling flare producing no ash or sparks: 72.7% ammonium 
perchlorate, 10.8% stearic acid, 8.7% sodium chlorate, 3.5% 

| paraffin, 2.1% sodium carbonate, 1.9% PVC, 0.30% residue | 
24. 05-05-014A: Sea marker pyrotechnic composition: 
50.5% anhydrous calcium sulfate, 44.1% amorphous 
phosphorus, 3% urea, 2.3% linseed oil, 0.10% residue 


ee 05-05-010A: INuminating composition for long burning | 
ground signal lights: 35% magnesium, 30% potassium 
dichromate, 20% strontium peroxide, 15% strontium resinate 
19. 05-05-012A: “near infrared” Illuminating composition 
for night vision enchantment: 70% potassium nitrate, 16% 
hexamine, 10% silicon, 2.8% epoxy resin, 1.2% epoxy hardener 


= 05-05-013B: Thermally and impact resistant “red” 
signaling flare producing no ash are sparks: 72.4% 
ammonium perchlorate, 10.8% strontium nitrate, 10.8% stearic 
acid, 3.5% paraffin, 2.3% PVC, 0.20% residue 

23. 05-05-013D: Thermally and impact resistant “green” 
signaling flare producing no ash are sparks: 72.4% 
ammonium perchlorate, 10.8% stearic acid, 10.8% barium 
nitrate, 3.5% paraffin, 2.3% PVC, 0.20% residue | 
25. 05-05-015A: Smokeless flare with brilliant incandescent 
properties: 98.2% thorium nitrate, 0.99% cerium nitrate, 
0.38% aluminum, 0.38% barium nitrate, 0.05% impurities 
27. 05-05-017A: Dluminating composition for illuminatin 
the battlefield, and other uses: 46.6% magnesium, 33% 
sodium nitrate, 17.4% GDGE epoxy resin, 2.9% maleic 
anhydride curing agent, 0.10% impurities 

29. 05-05-018A: Military illuminating composition for 
various operations: 62% magnesium, 35% sodium nitrate, 
1.8% polyglycol resin QX-3812, 1.1% epoxy resin D.E.R. 732, 
0.10% residue 

31. 05-05-019B: High altitude illuminating composition for 


ae 


26. 05-05-016A: “near infrared” Iluminating composition 

for night vision enhancement: 60.8% rubidium nitrate, 23.2% 
hexamine, 10% silicon, 4.2% epoxy resin, 1.8% epoxy hardener 

a 28. 05-05-017B: Mluminating composition for illuminating 

the battlefield, and other uses (with reduced glare): 

47.2% magnesium, 32.5% potassium chlorate, 17.9% GDGE 

epoxy resin, 2.2% APO curing agent, 0.20% residue 

30. 05-05-019A: High altitude illuminating composition for 

signaling, spotting, identifying and other operations: 30% 

potassium perchlorate, 30% aluminum powder, 30% barium 

nitrate, 10% calcium metal 

32. 05-05-020A: Flickering signal flare producing radar 

waves and infrared radiation for use in confusing radar | 
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Sea . 
(modified): 50% calcium metal, 10% potassium perchlorate, 
10% sodium nitrate 


guided missiles/munitions, and for confusing anti-surface-to- 
air-missile systems used on aircraft: 39.1% Viton A 
copolymer, 24% magnesium, 20% hexachlorobenzene, 15% 
ammonium perchlorate, 1% cesium nitrate, 0.5% benzayl 
peroxide, 0.2% triethyleneglycol, 0.1% glycidyl methacrylate, 


[ 33. 05-05-020B: Flickering signal flare producing radar 
waves and infrared radiation for use in confusing radar 


air-missile systems used on aircraft (with increased radar 
emitions): 39.1% Viton A copolymer, 24% magnesium, 20% 
hexachlorobenzene, 15% sodium perchlorate, 1% cesium 
nitrate, 0.5% benzoyl peroxide, 0.2% triethyleneglycol, 0.1% 

| glycidyl methacrylate, 0.1% propyleneglycol monoacrylate 

35. 05-05-022A; Increased luminosity signal composition for 
use in spotting: 49.5% strontium nitrate, 16.8% magnesium 
13.8% calcium resinate, 5.9% aluminum, 4.9% zine oxalate 
4.9% zine chloride, 3.9% sodium nitrate, 0.30% impurities 
37. 05-05-023B: Signal composition for use in flares for road 
work and for traffic control 2: 35% magnesium, 30% 
potassium dichromate, 20% strontium peroxide, 15% strontium 
resinate 


guided missiles/munitions, and for confusing anti-surface-to- 


| 0.1% propvleneglycol monoacrylate 

34. 05-05-0214: Smooth burning luminous flare 
composition: 58.5% magnesium, 31.5% sodium nitrate, 9% 
copolymer binder, 0.9% cumene hydroperoxide, 0.1% residue 


36. 05-05-023A: Signal composition for use in flares for road 
work and for traffic control: 55% iron-Il]-oxide, 30% 
magnesium, 10% barium nitrate, 5% sulfur 


38. 05-05-024A: US Army “rita” flare composition: 
66.7% magnesium, 28.5% sodium nitrate, 4.8% epoxy binder 


39. 05-05-025A: MK 21 flare composition: 54% magnesium, 
34% sodium nitrate, 12% binder 


eS 05-05-0264: Yellow Naval flare composition for sea use: 
30% barium nitrate, 27% sodium oxalate, 19% potassium 
perchlorate, 18% magnesium, 4% asphaltum, 1% binder 


41. 05-05-027A: Red torch composition for multiple uses: 
58.44% strontium nitrate, 9.09% potassium perchlorate, 9.09% 
paraffin, 7.79% sulfur, 5.19% nitrocellulose, 2.59% petrolatum, 
2.59% potassium nitrate, 2.59% strontium carbonate, 2.59% 
sawdust, 2.59% paraffin, 0.04% impurities 


42. 05-05-028A: Ilumination composition for grenades: 
63.63% magnesium powder, 36.36% Kel-F copolymer binder, 
0.01% mixed balance : , 


43. 05-05-029A: Hlumination composition for various 
munitions: 41.46% sodium perchlorate, 41.46% granulated 
magnesium, 7.65% glycidyl methacrylate, 7.65% liquid basic 
polyester resin, 1.18% benzoyl peroxide cure catalyst, 0.493% 
ethylene dimethacrylate, 0.098% N,N-dimethy!-p-toluidine 

| curing agent, 0.009% mixed balance ; 


r 
44. 05-05-030A: Ilumination/photoflash composition for 


high altitude operations: 30% potassium perchlorate, 30% 
barium nitrate, 30% calcium metal powder, 10% aluminum 
powder 


45. 05-05-030B: lumination/photoflash composition for 
high altitude operations: 30.25% sodium nitrate, 25.64% 
barium nitrate, 21% magnesium powder, 15.38% calcium metal 
7.69% aluminum powder, 0.04% mixed impurities | 
47, 05-05-032A: Self-hardening illumination composition for 
various operations: 58.55% magnesium powder, 31.53% 
sodium nitrate, 9% Mercaptan binder, 0.90% cumene 
hydroperoxide, 0.02% mixed impurities 

49. 05-05-032C: Self-hardening illumination composition for 
various operations with reddish tint: 58.82% magnesium 
powder, 31.67% strontium nitrate, 9% dichlorostyrene binder, 
0.226% benzoyl peroxide, 0.226% stannic chloride catalyst, 

| 0.058% mixed impurities 


| 46. 05-05-031A: Iumination/photoflash composition for 
ground and high altitude operations: 60% calcium metal 
powder, 40% sodium perchlorate 


48. 05-05-032B: Self-hardeniog iNumination composition for 
various operations: 59.06% magnesium powder, 31.8% barium 
nitrate, 9.08% polyester binder, 0.045% benzoyl peroxide 
0.015% mixed impurities 

50. 05-05-033A: lumination composition for various 
operations: 50% magnesium powder, 42.7% sodium nitrate 
4.5% polyvinyl acetate, 2.8% magnesium oxide 


51. 05-05-033B: Reduced illumination composition for use in 
enclosed areas: 50% magnesium powder, 42.7% sodium 
nitrate, 7.3% polyvinyl acetate 


52. 05-05-034A: Brilliant red signal/flare compound (single 
component composition): 99% hexamine/strontium nitrate 
complex, 1% mixed balance 


53. 05-05-034B: Brilliant voluminous red signal/flare 
compound: 82.94% hexamine/nitrate complex salt, 11% 
magnesium powder, 5.5% graphite, 0.55% mercury-I-chloride 
0.01% residual balance : 


54. 05-05-035A: Signaling composition with dense smoke 
effect: 50.5% red phosphorus, 35.35% manganese dioxide 
5.05% magnesium powder, 5.05% aluminum powder, 3.03 % 
zinc oxide, 1.01% linseed oil coating, 0.01% mixed balance 


55. 05-05-036A: Signaling composition with shower spark 
effect: 42.1% ammonium perchlorate, 31.57% zirconium metal 


powder, 15.78% coarse zirconium metal, 10.52% zirconium 


56. 05-05-0374: Smokeless and ash less signal flare 
composition: 74.2% ammonium perchlorate, 11.1% stearic 
acid, 11.1% copper dust, 3.6% paraffin 


signaling, spotting, identifying and other operations 
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[ltumination, Flare, and Signaling Compositions J Explosive ability: None. 
carbonate, 0.03% residual balance 58. 05-05-038B: “White light” signal flare composition: Percentage: 35% cesium nitrate, 35% potassium nitrate, 16.4% polyester binder, 10% silicon, 3.3% epoxy curing agent, 0.30% iron 
= : isht” si sition: Yoo : poe _ ot 
eles hes Ba se mie 01% mixed residual linseed glue, 5.88% white chalk, 0.02% mixed residual balance | Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
linseed glue, 2.54% softwood charcoal, 0.017 


Use: Composition used extensively in flares for illumination purposes and for anti- 


J infrared munition purposes (to confuse or distract 

panes “Blue licht” signal flare composition: 60. 05-05-038D: “Green light” signal flare J uments sia aa a 

ro seis ees I 481 % copper oxychloride, 57.4 7% Lak eae es alge nitrate, 13.79% | jeienNiCashareiilinmiaass Geicaeas 

11.11% linseed glue, 0.01% mixed residual balance ee Se ae colored light” signal flare a _ Place into a standard “vertical” ball mill containing 100 grams of Teflon coated steel shot of 5 millimeters in diameter, 170 grams of 
; x i : ition: . 05-05- : 

61. 05-05-038E: “Yellow light” signal flare composi 


7 2 46% otasstum te, [4 49% sodium oxalat ? 0 86% com neues 7 I 42 ‘oO oe, chlor ate, I 7 85 0 white chalk | A Tl Co iE ( ,, . 


; rine use: 28.99% barium nitrate, 26.43% sodium oxalate, ball mili, 590 grams of ammonium nitrate, followed by 100 grams of cesium nitrate, followed by 70 grams of finely divided 
marine use: 35.25% barium nitrate, 25.83% potassium ey esi erchlorate, 17.91% magnesium powder, elemental silicon, followed by 150 grams of hexamine (methamine), and then followed by 20 grams of. Finely divided elemental 
perchlorate, 17.91% magnesium powder, I 6.58% PVC powder, | 1 hs 6 Aiea Fe hiniler mixture, 0.03% mixed residual | boron, and then rotate the mixture at 190 RPM at room temperature for about 15 to 30 minutes. Thereafter, while continuing to rotate 
4.4% binder mixture, 0.03% mixed balance 4.26% asp , 3.62 _ the ammonium nitrate/cesium nitrate/silicon and boron mixture, add in the WITCO binder mixture previously prepared and then rotate 

: balance _ the combined mixture for about 10 to 15 minutes at 190 RPM at roo: 


m temperature. Afterwards, the composition is ready for use. To 
_ use, the composition should be poured into any desirable container, flare, mold, tube, ect., ect., and then allowed to cure for several 

05-05-0014: Infrared ean ade ee Teflon coated steel shot of 5 millimeters in diameter, 164 grams of WIT co oe ‘ re — material is obtained. Note: actual curing times may vary. 

i containing £ : F curing | : ae 

ses a ‘ fetes i te (triethyleneglycol succinate), manufactured by Witco Corp, followed by 33 grams of any ee nes Ss | Average IR: Not calculated—less then somapasition 2, 

vi 7-80 liquid polyester bin er 0 of Cbeca Corporation), and then followed by 3 grams of iron linoleate, and then tum! ile ae [pete Viabied Re Ne caine ea, saaoctea: 

beeen he a a : conte akon 30 minutes. Thereafter, or at the same time, place into a separate ball ae t room Water resistance: Very good. 

ees sts Fie lise by 100 grams of finely divided elemental silicon, and then tumble the mixture - Nee os a i | Stability; Cari be stored for smn VRE: 

grams of cesium ni 15t 30 minutes. Thereafter, while continuing to tumble the cesium nitrate/silicon mixture, a i, - Flammabili ty (1 to 10): 8 

temperature cle oe ared and then tumble the combined mixtures for 10 to 15 minutes at 190 RPM at room aa ie _ Ease of ignition (1 to 10): 8 

binder ea ae rea is ready for use. To use, the composition should be poured into any desirable eons — ‘ 2 Tendleney th Gabe che 

ee a ie allowed to cure for several days until a dry solid material is obtained. Note: actual curing times may vary. _ Explosive ability: None. 

oo : : d _ Percentage: 52.6% ammonium nitrate, 15% polyester binder, 13.3% hexamine, 8.9% 

Burn rate: 0.06 inches per second. : 

Average IR: 741.2 mV _ 0.89% epoxy curing agent, 0.89% iron oxide catalyst, 0.52% moisture 

pers ee 6 visible TR: 45 mV _ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Wat fa esistance: Very good. _ Use: Composition used extensively in flares for illumination purposes and for anti 

Stability: Can be stored for many years. _ infrared guided weapons). 

Flammability (1 to 10): 8 


Sarcoma ne ata _05-05-002A: Flare composition 1: 
Tendency to cake: None. 


Place into a standard heated ball mill containing 100 grams of Teflon coated steel shot of 5 millimeters in diameter, 80 grams of 
ecabilitv< NUE, 7 . ae inoleate catalyst | flours of sulfur, followed by 8 grams of asphaltum, and then tumble the mixture at 250 RPM at 40 Celsius for 1 hour. Thereafter, add 
ce i cesium nitrate, 16.4% polyester binder, 10% silicon, 3.3% epoxy curing agent, 0.30% iron lino in 12 grams of sodium nitrate, followed by 80 grams of potassium perchlorate, and then followed by 224 grams of strontium 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). i-infrared munition purposes (to confuse or distract - _ nitrate, and then tumble the mixture at 200 RPM, but reduce heat to room temperature and mix for about I hour. After mixing for 1 
Use: Composition used extensively in flares for illumination purposes and for anti-intrare hour, the composition is ready for use. To use, the composition should be pressed under pressure (500+ psi) into any desirable 
aicige d ae ded weapons). container, flare, mold, tube, ect., ect., and then allowed to cure for several days until a dry solid material is obtained. Note: actual 
a _curing times may vary. 
: : inati dified) composition 2: satis Oc Burn rate: Smooth. 
05-05-0018: Infrared spi eesce i 100 ee of Teflon coated steel shot of 5 millimeters in diameter. 164 grams of eae co Caudle powers 700, caddalne ono'e chaenclendicect Ssaseahen 
Sop n Rae j ae a th iene Iycol succinate), manufactured by Witco Corp, followed by 33 grams of any epoxy oe Water resistance: Very good 
17-80 liquid p Se ees of Ciba-Geigy Corporation), and then followed by 3 grams of iron linoleate, and then ica iStability: Can be stored for many yeas 
resin (such as ee t room temperature for about 10 to 15 minutes. Thereafter, or at the same time, place into a ae is : ml Flammability (1 to 10): 8 
Eraiecans ium tele followed by 350 grams of potassium nitrate, and then followed by 100 grams aie Aaa Ease of ignition (1 to 10): 7 % 
a al ite and then tumble the mixture at 190 RPM at room temperature for about 10 to 15 minutes. Therea > esuelaca’ Wendency to cake! None. 
qiatie o Gable the cesium nitrate/potassium nitrate/silicon mixture, add in the aes the onneiton i Sirk for Explosive ability: None. 
= : . 5 mi RPM at room temperature. erwards, : 0 : . @ 
ee ssahane sae tsrr cence into Ke a container, ae noid tube, ect., ect., and then allowed to cure for 3 is 55.4% strontium nitrate, 19.8% su 
, the composition show 5 as ° : . . ’ ae 
ee ee until a ey solid material is obtained. Note: actual curing times may vary. Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Burn rate: 0.07 inches per second. Use: Composition used extensively in flares for illumination purposes. 
Average IR: 1.9 v 


Average visible IR: 156 mV 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 


cesium nitrate, 6.2% silicon, 1.7% boron, 


-infrared munition purposes (to confuse or distract 


lfur, 19.8% potassium perchlorate, 2.9% sodium nitrate, 1.9% asphaltum, 0.1% 


05-05-003A: Green signaling flare composition 1: 
Into a suitable mixing bowl, beaker, or similar container, equipped with motorized stirrer utilizing a 
of DOW epoxy binder (80% of Dow epoxy resin, CX7069.7, and 20% of a DOW 
finely divided elemental boron, followed by 200 grams of magnesium powder, 
blend the mixture on moderate speed for about 10 to 15 minutes. Thereafter, the 


plastic stir blade, place 25 grams 
polyamine, CX3482.1), followed by 75 grams of 

followed by 200 grams of barium nitrate, and then 
Ease of ignition (1 to 10): 8 mixture is ready to go. To use, it needs to be pressed 
Tendency to cake: None. 
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Illumination, Flare, and Signaling Compositions 
into tubes or molds (preferably of the fish-paper type) of any desirable size and material under a pressure of about 8000 psi. The tubes : 
should then be cured for several days. | 
Burn rate: 20 Seconds with 150-gram pressed sample. 

Candle power: 47,800 

Light wavelength: 553 nm 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 84 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% barium nitrate, 40% magnesium 15% boron, 5% epoxy binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


05-05-003B: Green signaling flare (modified) composition 2: : 
Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 25 grams of DOW epoxy | 


binder (80% of Dow epoxy resin, CX7069.7, and 20% of a DOW polyamine, CX3482.1), followed by 60 grams of finely divided 
elemental boron, followed by 165 grams of magnesium powder, followed by 250 grams of barium nitrate, and then tumble the 
mixture at 300 RPM for 10 to 15 minutes. Thereafter, the mixture is ready to go. To use, it needs to be pressed into tubes or molds 
(preferably of the fish-paper type) of any desirable size and material under a pressure of about 8000 psi. The tubes should then be 
cured for several days. 

Burn rate: 19 Seconds with 150-gram sample. 

Candle power: 59,900 

Light wavelength: 554 nm 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8% 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% barium nitrate, 33% magnesium 12% boron, 5% epoxy binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


05-05-003C: Green signaling flare (modified) composition 3: 
Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 25 grams of DOW epoxy — 


binder (80% of Dow epoxy resin, CX7069.7, and 20% of a DOW polyamine, CX3482.1), followed by 25 grams of finely divided 
elemental boron, followed by 175 grams of magnesium powder, followed by 275 grams of barium nitrate, and then tumble the 
mixture at 300 RPM for 10 to 15 minutes. Thereafter, the mixture is ready to go. To use, it needs to be pressed into tubes or molds 
(preferably of the fish-paper type) of any desirable size and material under a pressure of about 8000 psi. The tubes should then be 
cured for several days. 

Burn rate: 23 Seconds with 150-gram sample. 

Candle power: 63,400 

Light wavelength: 552 nm 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 % 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55% barium nitrate, 35% magnesium 5% boron, 3% epoxy binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


05-05-003D: Green signaling flare (modified) composition 4: 
Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 25 grams of DOW epoxy 


binder (80% of Dow epoxy resin, CX7069.7, and 20% of a DOW polyamine, CX3482.1), followed by 30 grams of ‘finely divided 
elemental boron, followed by 195 grams of magnesium powder, followed by 250 grams of barium nitrate, and then tumble the 
mixture at 300 RPM for 10 to 15 minutes. Thereafter, the mixture is ready to go. To use, it needs to be pressed into tubes or molds 
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4 y of the fish-paper type) of any desirable size and material under a : 
cured for several days. pressure of about 8000 psi. The tubes should then be 


J Burn rate: 23 Seconds with 150-gram sample. 
_ Candle power: 71,700 


Light wavelength: 554 nm 


_ Water resistance: Very good. 

_ Stability: Can be stored for many years. 
_ Flammability (1 to 10): 8% 

_ Ease of ignition (1 to 10): 8% 


Tendency to cake: None. 
Explosive ability: None. 
Percentage: 55% barium nitrate, 35% magnesium 5% boron, 5% epoxy binder 


_ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


_ 05-05-003E: Standard US Navy signaling flare composition: 


Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 25 grams of US 


_ standard epoxy binder, followed by 35 grams of finely divided co, i 

der, fo pper, followed by 105 grams of magnesium powder, followed b 

| 112.5 grams of barium nitrate, and then tumble the mixture at 300 RPM for 10 to 15 minutes. Thereafter, tee in 60 grams of finely 
divided PVC, followed by 162.6 grams of potassium perchlorate, and then followed by 150 milliliters of tetrahydrofuran, and then 


continue to tumble the mixture for about 15 minutes at 300 RPM. Thereafter, place the mixture into a clean beaker, mixing bowl or 


equivalent, equipped with motorized stirrer utilizing a plastic stir blade, and then blend the mixture on moderate speed until practicall 
all the solvent has evaporated. Thereafter, the mixture is ready to go. To use, it needs to be pressed into tubes or molds ( referabl of : 
the fish-paper type) of any desirable size and material under a pressure of about 8000 psi, and then allowed to cure. The ne i: Id 

/ then be cured for several days. As with all the compositions listed in this book, numerous modifications exist ) : 

_ Burn rate: 42 Seconds with 150-gram sample. _ 

_ Candle power: 12,200 

_ Light wavelength: 562 nm 

_ Water resistance: Very good. 

_ Stability: Can be stored for many years. 

_ Flammability (1 to 10): 8 % 

_ Ease of ignition (1 to 10): 8% 

_ Tendency to cake: None. 

_ Explosive ability: None. 

] . a, ; ; j 

| Reid % potassium perchlorate, 22.4% barium nitrate, 20.9% magnesium, 11.9% PVC, 6.9% copper, 4.9% epoxy binder, 
/ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

_ Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


 05-05-004A: Signaling composition 1: 
Into a suitable blender equipped with plastic stir blade, place 200 grams of finely divided bismuth, followed by 175 grams of 
_lodoform, and then followed by 125 grams of ammonium iodate, and then gently blend the mixture on low at room temperature for 


about 2 hours to form a uniform mixture. Thereafter, the mixture is ready to go. To use, it needs to be pressed into tubes or molds 


eat = the fish-paper type) of any desirable size and material under a pressure of 7500 psi. The tubes should then be cured for 
; Burn rate: 0.2 centimeters per second. 

_ Smoke volume: High 

_ Marker color (smoke color): Reddish-brown. 

: Signal color (flame color): bright yellowish-white. 

_ Water resistance: Very good. 

_ Stability: Can be stored for many years. 


Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% bismuth, 35% iodoform, 25% ammonium iodate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


' Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


05-05-004B: Signaling composition 2: 


| 
| 
| 
i 
| 
- 
| 
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Illumination, Flare, and Signaling Compositions 
Into a suitable blender equipped with plastic stir blade, place Z 00 grams of finely divided molybdenum, followed by 225 grams of 
iodoform, and then followed by 175 grams of ammonium iodate, and then gently blend the mixture on low at room temperature for 
about 2 hours to form a uniform mixture. Thereafter, the mixture is ready to go. To use, it needs to be pressed into tubes or moids 
(preferably of the fish-paper type) of any desirable size and material under a pressure of 7500 psi. The tubes should then be cured for 


several days. 

Burn rate: 0.2 centimeters per second. 

Smoke volume: High 

Marker color (smoke color): Reddish-purple. 

Signal color (flame color): bright yellowish-orange. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% molybdenum, 35% iodoform, 20% ammonium iodate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


05-05-005A: Signaling composition 3: 


Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 65 grams of DOW epoxy 


binder (70% DER 321 and 30% DEH), followed by 25 grams of diatomaceous earth, followed by 70 grams of magnesium powder, 
followed by 340 grams of bismuth subnitrate, and then tumble the mixture at 300 RPM for 15 to 30 minutes. Thereafter, the mixture 
is ready to go. To use, it needs to be pressed into tubes or molds (preferably of the fish-paper type) of any desirable size and material 
under a pressure of about 8300 psi. The tubes should then be cured for several days. 
Burn rate: 0.1 centimeters per second. 

Smoke volume: High. 

Marker color (smoke color): yellowish-white. 

Signal color (flame color): brilliant yellow. 

Waiter resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 7 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 68% bismuth subnitrate, 14 % magnesium, 13% DOW epoxy binder, 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signal flares, markers, warning devices, and general purpose signal munitions. 


5% diatomaceous earth 


05-05-006A: Amber signaling flare for use in foggy conditions: 
Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 5 millimeters in diameter, place 7.5 grams of saw dust. 


followed by 50 grams of sodium oxalate, and followed by 50 grams of flours of sulfur. Thereafter, tumble the mixture at 200 RPM 
for 1 hour. After 1 hour, throw in 6 grams of lead dioxide, followed by 52.5 grams of potassium perchlorate, and then followed by 
200 RPM for about 2 hours at room temperature. After 2 


235 grams of strontium nitrate. Then continue to tumble the mixture at 
hours, the mixture is ready to be pressed. To do so, simply press it into any desirable container, tube, mold, ect., under a pressure of 
about 7500 psi, and then allow the container, tube, or mold to cure for several days at room temperature. 


Burn rate: Average. 

Waiter resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8% 

Ease of ignition (1 to 10): 8% 
Tendency to cake: None. 

Explosive ability: None. 
Percentage: 58.6% strontium nitrate, 
0.40% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in commercial flares for rail road operations, shipping docks, and ship barges. 


13% potassium perchlorate, I 2.4% sulfur, 12.4% sodium oxalate, 1.8% saw dust, 1.4% 


05-05-007A: Intense illuminating flare composition: 
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ae Cais aa asbesea i 150 grams of potassium nitrate, followed by 58.7 grams of lithium nitrate, and then 
PRA Rae Puch : nitrate. Then gently heat the mixture using a hot plate to about 120 Celsius. When the tem: eratur 

: ae aches about 120 Celsius, the mixture should begin to melt and fuse. When the mixture begins to melt, gentl ae it : 

: Sra = ceca for about 15 minutes at 120 Celsius. After which, remove the heat source and allow the nocd aclien ae 
emperature. When it does, place it into a ball mill, followed by 250 grams of aluminum powd d th i 

grams of Teflon coated steel shot of 5 millimeters in diameter, and then gently tumble the mixture at 100 RPM fo a : “e ae 

ashes dry mixture. After 2 hours, the powder is ready for use. To use, place the powdered mixture into : eae ak ce 

iner, and then gently heat the mixture to 145 Celsius. When the mixture reaches 145 Celsius, it should fonbine 

molten mass. Once the mixture has melted, gently stir it for 5 minutes using a metal spoon, and then cently en Apart: ‘5 

ieee ae ea hea allow for compaction of the mix, and then pour the molten mixture feels ne aa 

ea pe a ee of your choice, and then gently vibrate the casing to remove potential air bubbles, and then allow the 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 4% 

Ease of ignition (1 to 10): 8 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% aluminum, 30° i i % lithi i i i 

Classification: Deflagrating ee ae slicer arent th ae a 

Use: Used in military and commercial sky illuminating munitions. , 


05-05-008A: Illuminating flare composition: 

faa Baie a Ses ane equipped with motorized stirrer utilizing a standard plastic mixing blade, place 240 grams 
Cae adi iin ee ee 
mixture is ready to go. To use, it should be poured into any desirable eee oraarts gan a Sear ater end 
se oe ae fa cure the munition in an oven at 60 Celsius for about 4 to 5 hours. ad penance 
Light intensity: 40,000 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 


_ Explosive ability: None. 

/ Percentage: 48% magnesium, 34% sodium nitrate, 18% epoxy curing agent 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

_ Use: Used in military and commercial sky illuminating munitions. 


readies Illuminating composition suitable for use in ground flares: 

_ Into a suitable mixing bowl or blender, equipped with motorized stirrer and ic sti 

g | : plastic stir blade, place 200 millilit j 

__ by 200 grams of sodium nitrate, followed by 200 grams of standard aluminum powder, ae nese neal oe ae ee 


h é 
ate . ey ae oS ae pica a 150 a of shel faire oxide (Mn304), followed by 100 milliliters of additional 
| : € on moderate speed for about | hour at room temperature. Aft 

insoluble mass, to separate it from the hexane. Gravity filtration can be used but vacuum filtration is re Te oe ee sa 


filtrati 
- a a en nies sash si : ee dryness, and leave it slightly damp. After the filtration process, the damp mass is 
ee ; pressed and vibrated into any desirable container (fish tube), tube, or mold under pressure of about 
_ Burn rate: 0.20 inches per second. 
| Light intensity: Moderate. 
_ Water resistance: Very good. 
_ Stability: Can be stored for many years. 
_ Flammability (1 to 10):7% 
: Ease of ignition (1 to 10): 8% 
_ Tendency to cake: None. 
_ Explosive ability: None. 
Percentage: 36.3% sodium nitrate, 36.3% aluminum, 27.2% manganese oxide, 0.20% resid. 
_ Classification: Deflagrating explosive (classified as pyrotechnic mixture). i ela 
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Use: Used in military and commercial ground illuminating devices. 


05-05-010A: Mluminating composition for long burning ground signal lights: 

Into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, place 150 milliliters of 95% ethyl 
alcohol, followed by 175 grams of standard powdered magnesium, followed by 75 grams of strontium resinate, and then moderately 
blend the mixture for 1 hour at room temperature. After 1 hour, add in 100 grams of strontium peroxide, followed by 50 milliliters of 
acetone, and then add in 150 grams of potassium dichromate, and then continue to blend the mixture on moderate speed until the bulk 
of the solvents have evaporated to the point where only a dough-like material remains. Thereafter, the dough like material should be 
packed and pressed into any desirably container, tube, mold, ect., under mild pressure and the resulting container, tube, ect., should 
then be vibrated for a short while and then allowed to cure for several days. Requires igniter composition for proper ignition. 

Burn rate: Slow. 

Light intensity: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 7 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35% magnesium, 30% potassium dichromate, 20% strontium peroxide, 15% strontium resinate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in military and commercial ground illuminating devices for traffic directing, directing air flights, singling trains, ect., 


05-05-011A: “White light” aerial Nluminating composition for military use: 
Into a suitable ball mill filled with 150 grams of Teflon coated steel shot of 10 millimeters in diameter, place 15 grams of paraffin, 


followed by 260 grams of standard powdered magnesium, and then tumble the mixture at 100 RPM for 30 minutes. Thereafter, throw 


in 35 grams of strontium nitrate, followed by 190 grams of barium nitrate, and then followed by 50 milliliters of 95% alcohol, and 
then continue to tumble the mixture for about 1 hour at 100 RPM. Afterwards. pour the mixture onto a shallow pan, and allow it to 
thoroughly air-dry until the odor of solvent is gone. Thereafter, place the mixture into a clean ball mill, and tumble the mixture with 
100 grams of Teflon coated steel shot of 5 millimeters in diameter at 150 RPM for 2 hours to form a uniform mixture. Thereafter, the 
mixture is ready to go. To use, it needs to be pressed into tubes or molds (preferably of the fish-paper type) of any desirable size and 
material under a pressure of about 10000 psi. As with all the compositions listed in this book, numerous modifications exist. 

Burn rate: Slow. 

Light intensity: 174,000 candle power. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 4 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52% magnesium, 38% barium nitrate, 7% strontium nitrate, 3% paraffin 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in military battlefield illumination flares. 


05-05-012A: “near infrared” Dluminating composition for night vision enhancement: 

Into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, place 14 grams of epoxy resin DER. 
321, followed by 80 grams of hexamine, followed by 50 grams of. standard powdered silicon, and then moderately blend the mixture 
for 5 to 10 minutes at room temperature. Afterwards, add in 350 grams of ‘potassium nitrate, followed by 6 grams of epoxy hardener 
D.E.H. 14, and then continue to blend the mixture for about 5 to 10 minutes at room temperature. Thereafter, the mixture is ready to 
be used. To use, it needs to be poured and pressed into any desirable container, tube, candle, ect., under a pressure of about 4000 psi. 
and then allow the munition to cure at room temperature for 2 days. Requires igniter composition for proper ignition. 

Burn rate: Average. 

Infrared radiation: 0.76 microns 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 70% potassium nitrate, 16% hexamine, 10% silicon, 2.8% epoxy resin, 1.2% epoxy hardener 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
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Use: Used to enhance night vision devices on the battlefield. 


_ 05-05-013A: Thermally and impact resistant “blue” signaling flare producing no ash or sparks: 

_ Into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, place 18 grams of paraffin, followed by 
55.5 grams of standard coppers dust, followed by 55.5 grams of stearic acid, and then moderately blend the mixture for 1 hour at 
room temperature. After 1 hour, add in 371 grams of ammonium perchlorate, and then continue to blend the mixture on moderate 
speed for about 30 minutes. Thereafter, the mixture is ready to be used. To use, it needs to be pressed into any desirable container, 
tube, candle, ect., under a pressure of about 8000 psi. Requires igniter composition for proper ignition. 

Burn rate: 20 inches per second at % inch diameter flare “candle” 

Ignition temperature: 250 Celsius. 

Daylight visibility: 1500 yards. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 74.2% ammonium perchlorate, 11.1% copper, 11.1% stearic acid, 3.6% paraffin 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signaling on the battlefield for military operations. 


05-05-013B: Thermally and impact resistant “red” signaling flare producing no ash or sparks: 

As in the previous preparation, place into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, 
place 18 grams of paraffin, followed by 55.5 grams of strontium nitrate, followed by 55.5 grams of stearic acid, followed by 12 
grams of finely divided PVC, and then moderately blend the mixture for 1 hour at room temperature. After 1 hour, add in 371 grams 
of ammonium perchlorate, and then continue to blend the mixture on moderate speed for about 30 minutes. Thereafter, the mixture is 
ready to be used. To use, it needs to be pressed into any desirable container, tube, candle, ect., under a pressure of about 8000 psi. 
Requires igniter composition for proper ignition. 

Burn rate: 15 to 20 inches per second at % inch diameter flare “candle”. 

Daylight visibility: 1500 yards. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 7 

_ Tendency to cake: None. 

Explosive ability: None. ; 

Percentage: 72.4% ammonium perchlorate, 10.8% strontium nitrate, 10.8% stearic acid, 3.5% paraffin, 2.3% PVC, 0.20% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signaling on the battlefield for military operations. 


05-05-013C: Thermally and impact resistant “yellow” signaling flare producing no ash or sparks: 

As in the previous preparation, place into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, 
place 18 grams of paraffin, followed by 44.4 grams of sodium chlorate, followed by 11.1 grams of sodium carbonate, followed by 
55.5 grams of stearic acid, followed by 10 grams of finely divided PVC, and then moderately blend the mixture for | hour at room 
temperature. After 1 hour, add in 371 grams of ammonium perchlorate, and then continue to blend the mixture on moderate speed for 
about 30 minutes. Thereafter, the mixture is ready to be used. To use, it needs to be pressed into any desirable container, tube, candle. 
ect., under a pressure of about 8000 psi. Requires igniter composition for proper ignition. 

Burn rate: 15 to 20 inches per second at % inch diameter flare “candle”. 

Daylight visibility: Similar to 05-05-013A 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 72.7% ammonium perchlorate, 10.8% stearic acid, 8.7% sodium chlorate, 3.5% paraffin, 2.1% sodium carbonate, 
1.9% PVC, 0.30% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signaling on the battlefield for military operations. 
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05-05-013D: Thermally and impact resistant “green” signaling flare producing no ash or sparks: 
As in the previous preparation, place into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, 
place 18 grams of paraffin, followed by 55.5 grams of barium nitrate, followed by 55.5 grams of stearic acid, followed by 12 grams 
of finely divided PVC, and then moderately blend the mixture for 1 hour at room temperature. After 1 hour, add in 371 grams of 
ammonium perchlorate, and then continue to blend the mixture on moderate speed for about 30 minutes. Thereafter, the mixture is 
ready to be used. To use, it needs to be pressed into any desirable container, tube, candle, ect., under a pressure of about 8000 psi. 
Requires igniter composition for proper ignition. 
Burn rate: 15 to 20 inches per second at % inch diameter flare “candle”. 
Daylight visibility: Similar to 05-05-013A 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 4 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 72.4% ammonium perchlorate, I 0.8% stearic acid, 10.8% barium nitrate, 3.5% paraffin, 2.3% PVC, 0.20% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in signaling on the battlefield for military operations. 


05-05-014A: Sea marker pyrotechnic composition: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 218.5 grams of finely ground 
amorphous red phosphorus, followed by 250 grams of anhydrous calcium sulfate, followed by 15 grams of urea, and then followed 
by 11.5 grams of boiled linseed oil, and then tumble the mixture at 300 RPM or so for about 1 hour to form a uniform mix. After 
tumbling for 1 hour, the mixture is ready for use. To use, it simply needs to be pressed into any desirable container, tube, mold, ect., 
under a pressure of about 5000 psi. Requires proper ignition composition for proper burn. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50.5% anhydrous calcium sulfate, 44.1% amorphous phosphorus, 3% urea, 2.3% linseed oil, 0.1 0% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used by military or commercial ships for spotting, marking, and signaling for multiple purposes. Can also be used in 
flares. 


05-05-015A: Smokeless flare with brilliant incandescent properties: 

Into a suitable mixing bowl, blender, ect., place 150 milliliters of hexane, followed by 496 grams of thorium nitrate, followed by 5 
grams of cerium nitrate, and then followed by 1.95 grams of powdered aluminum of average mesh, and 1. 95 grams of barium 
nitrate. Thereafter, blend the mixture until the bulk of the hexane evaporates. Thereafter, place the semi-pasty mass onto a shallow 


pan, and allow it to thoroughly air-dry. After it has, place the dried mass into a suitable ball mill, filled with Teflon coated steel shot of 


5 millimeters in diameter at 150 grams total weight, and then tumble the mixture at 100 RPM for about 1 hour to form a uniform 
powder. Thereafter, the mixture is ready for use. To use, it simply needs to be pressed into any desirable flare body, tube, fish paper 
tube, mold, ect., under a pressure of about 3000 psi. Requires suitable ignition composition for proper burn. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 98.2% thorium nitrate, 0.99% cerium nitrate, 0.38% aluminum, 0.38% barium nitrate, 0.05% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in special flares for signaling and spotting during poor weather night operations. 


05-05-016A: “near infrared” Mluminating composition for night vision enhancement: 

Into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, place 21 grams of epoxy resin D.ELR. 
321, followed by 116 grams of hexamine, followed by 50 grams of. standard powdered silicon, and then moderately blend the 
mixture for 5 to 10 minutes at room temperature. Afterwards, add in 304 grams of rubidium nitrate, followed by 9 grams of epoxy 
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hardener D.E.H. 14, and then continue to blend the mixture for about 5 to 10 minutes at room temperature. Thereafter, the mixture is 
ready to be used. To use. it needs to be poured and pressed into any desirable container, tube, candle, ect., under a pressure of about 
4000 psi, and then allow the munition to cure at room temperature for 2 days. Requires igniter composition for proper ignition. 
Burn rate: Average. 1-4 minutes at 1 4 inch diameter by 1 4 inch length. 
Infrared radiation: 0.80 microns at 1 4 inch diameter by 1 4 inch length. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 % 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 60.8% rubidium nitrate, 23.2% hexamine, 10% silicon, 4.2% epoxy resin, 1.8% epoxy hardener 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used to enhance night vision devices on the battlefield without significantly illuminating the battlefield. 


05-05-017A: Illuminating composition for illuminating the battlefield, and other uses: 

Into a standard ball mill, containing 150 grams of more of Teflon coated steel shot of 5 to 10 millimeters in diameter, place 240 grams 
of standard magnesium powder, followed by 170 grams of sodium nitrate of 300 mesh, and then tumble the mixture at 100 RPM for 
about 15 to 30 minutes. Thereafter, place into a suitable mixing bowl or blender, equipped with motorized stirrer and plastic stir blade, 
90 grams of GDGE epoxy resin (a glycerin diglycidyl ether), and then moderately blend the mixture for 5 minutes to form a 
homogenous substance. Immediately thereafter, add in the tumbled dry mixture of sodium nitrate/magnesium, and then continue to 
blend the mixture at moderate speed for about 10 to 15 minutes. After 10 to 15 minutes, add in 15 grams of maleic anhydride, and 
then continue to blend the mixture for 5 to 10 minutes at moderate speed. Thereafter, the liquid mixture is ready to be cast. To use, the 
liquid mixture needs to be poured into any desirable container, tube, candle, ect., and then cure the munition in an oven at 70 Celsius 
for about 4 hours. Requires igniter composition for proper ignition. 

Burn rate: Average. 

Average candle efficiency: 33,000 per second per gram. 

Average intensity: 70,000 to 80,000 candle light. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46.6% magnesium, 33% sodium nitrate, 17.4% GDGE epoxy resin, 2.9% maleic anhydride curing agent, 0.10% 
impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in military and commercial operations for illuminating terrain at night, and/or poor weather conditions for use in 
signaling. 


05-05-017B: Uluminating composition for illuminating the battlefield, and other uses (with reduced glare): 

As in the above procedure, into a standard ball mill, containing 150 grams of more of Teflon coated steel shot of 5 to 10 millimeters in 
diameter, place 240 grams of standard magnesium powder, followed by 165 grams of potassium chlorate, and then tumble the 
mixture at 100 RPM for about 15 to 30 minutes. Thereafter, place into a suitable mixing bowl or blender, equipped with motorized 
stirrer and plastic stir blade, 91 grams of GDGE epoxy resin (a glycerin diglycidy| ether), and then moderately blend the mixture for 5 
minutes to form a homogenous substance. Immediately thereafter, add in the tumbled dry mixture of sodium nitrate/magnesium, and 
then continue to blend the mixture at moderate speed for about 10 to 15 minutes. After 10 to 15 minutes, add in 11.5 grams of amine 
terminated polypropylene oxide (APO, commercially available), and then continue to blend the mixture for 5 to 10 minutes at 
moderate speed. Thereafter, the liquid mixture is ready to be cast. To use, the liquid mixture needs to be poured into any desirable 
container, tube, candle, ect., and then cure the munition in an oven at 70 Celsius for about 4 hours. Requires igniter composition for 
proper ignition. 

Burn rate: Average 

Average candle efficiency: 40.000 per second per gram. 

Average intensity: 50,000 to 60,000 candle light. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 2 

Tendency to cake: None. 

Explosive ability: None. 
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Percentage: 47.2% magnesium, 32.5% potassium chlorate, 17.9% GDGE epoxy resin, 2.2% APO curing agent, 0.20% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in military and commercial operations for illuminating terrain at night. but is not suitable for use in poor weather 


conditions for use in signaling. 


05-05-018A: Military illuminating composition for various operations: 
Into a standard mixing bowl, blender, or similar device utilizing a motorized stirrer and plastic stir blades, place 5.5 grams of epoxy 


resin D.E.R. 732, followed by 9 grams of polyglycol resin QX-3812, followed by 175 grams of sodium nitrate, and then followed by 
310 grams of finely granulated magnesium of size 18 standard. Thereafter blend the mixture for about 10 to 15 minutes at moderate 
speed and at room temperature to form a homogenous mixture. After the 10 to 15 minute mixing period, the composition is ready to 
be cast. To do so, it simply needs to be poured and vibrated into any desirable body, flare body, container, tube, ect., and the cured in 
an oven at 70 Celsius for 24 hours. Requires a standard ignition composition. 

Burn rate: 39 grams per second. 

Average intensity: 1.6 x 10° 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 62% magnesium, 35% sodium nitrate, 1.8% polyglycol resin QX-3812, 1.1% epoxy resin D.E.R. 732, 0.10% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in military and commercially operations for illuminating terrain. Like most other illumination compositions, it can 


be airdropped. 


05-05-019A: High altitude illuminating composition for signaling, spotting, identifying and other operations: 

Into a suitable and sealable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 50 grams of dry 
pulverized calcium metal, followed by 150 grams of finely divided aluminum powder, followed by 150 grams of barium nitrate, and 
then followed by 150 grams of potassium perchlorate, and then seal the ball mill (to protect the mixture from moisture), and then 
tumble the mixture at 50 to 100 RPM for about 10 to 15 minutes to form an equal pulverized mixture. Thereafter, place the dry 
tumbled mixture onto a shallow pan, spread it out, and allow it to stand at room temperature for about 15 minutes in a standard room 
atmosphere (to allow the calcium to absorb some moisture). After 15 minutes, place the mixture into the same ball mill. previously 
used, and then tumble the mixture at 50 to 100 RPM for another 10 to 15 minutes. Afterwards, the mixture is ready for use. To use, it 
simply needs to be pressed under a pressure of about 5000 psi into tubes, containers, flare bodies, or any other desirable container. The 
mixture should be ignited using a standard ignition composition. 

Burn rate: Average. 

Light intensity: 177,000 candles per second at 100,000 feet. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% potassium perchlorate, 30% aluminum powder, 30% barium nitrate, 10% calcium metal 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in military and commercial operations for illuminating the sky at high altitudes for various reasons. 


05-05-019B: High altitude illuminating composition for signaling, spotting, identifying and other operations (modified): 

Into a suitable and sealable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 400 grams of dry 
pulverized calcium metal, followed by 50 grams of sodium nitrate, and then followed by 50 grams of potassium perchlorate, and 
then seal the ball mill (to protect the mixture from moisture), and then tumble the mixture at 50 to 100 RPM for about 10 to 15 
minutes to form an equal pulverized mixture. Thereafter, place the dry tumbled mixture onto a shallow pan, spread it out, and allow it 
to stand at room temperature for about 15 minutes in a standard room atmosphere (to allow the calcium to absorb some moisture). 
After 15 minutes, place the mixture into the same ball mill, previously used, and then tumble the mixture at 50 to 100 RPM for 
another 10 to 15 minutes. Afterwards, the mixture is ready for use. To use, it simply needs to be pressed under a pressure of about 
5000 psi into tubes, containers, flare bodies, or any other desirable container. The mixture should be ignited using a standard ignition 


composition. 

Burn rate: Average. 

Light intensity: 343,000 candles per second at 100,000 feet 
Water resistance: Very good. 
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Stability: Can be stored for many years. Nena a gare ep 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 80% calcium metal, 10% potassium perchlorate, 10% sodium nitrate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in military and commercial operations for illuminating the sky at high altitudes for various reasons. 


05-05-020A: Flickering signal flare producing radar waves and infrared radiation for use in confusing radar guided 
Laan aan and for confusing anti-surface-to-air-missile systems used on aircraft: ‘ 7 
oa suita le mixing bowl, blender, ect., equipped with the usual motorized stirrer, place 100 grams of h 

by 500 milligrams of glycidyl methacrylate, followed by 2.5 grams of benzoyl pclae followed by ae aia - 
diacrylate, followed by 500 milligrams of propyleneglycol monoacrylate, followed by 120 grams of standard powdered magnesium 
of average mesh, followed by 50 grams of ammonium perchlorate of 200 microns, followed by 25 grams of ammonium perchlorate 
of 3 microns, and then followed by 5 grams of cesium nitrate, and then blend the mixture on high speed for about 30 to 45 minutes to 
form a uniform mix. Thereafter, add in 195.5 grams of a commercially available copolymer of Viton A dissolved in 1, 1, 7-tri- 
hydrododecafluoroheptyl acrylate, and then continue to blend the mixture for about 10 to 15 minutes to form a homogenous mixture 
Afterwards, the mixture is ready to be casted. To do so, it simply needs to be poured, pressed, and vibrated into any desirable flare , 
ee hee see emeines orien ect., under the usual conditions, and then allowed to cure at room temperature for several days 

: heat can be used to speed up the curing process. T i igni i igniti iti , 
ed apr tate bac eet gp s. The mixture should be ignited using a standard ignition composition. 
Oscillating range: 1.5 to 3.0 cycles per second. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 6 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 39.1% Viton A copolymer, 24% magnesium, 20% hexachlorobenzene, 15% ammonium perchlorate, 1% cesium 
nitrate, 0.5% benzoyl peroxide, 0.2% triethyleneglycol, 0.1% glycidyl methacrylate, 0.1% propyleneglycol ionene late 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). : 
Use: Can be used in land launched and air launched/dropped flares for producing radar waves for confusing radar guided weapons 
Can also be fired by radar guided anti-aircraft-batteries for confusing anti-surface-to-air missiles/batteries by showering the — with 
said flares to produce multiple radar signals thereby confusing any land/air launched anti-aircrafi-missiles (meaning rniissiles launched 
by aircraft, for example, to destroy anti-aircraft-missile batteries, can be confused and may end up hitting one of the flares rather then 
the missile battery—thereby providing protection to the anti-aircraft-missile batteries). e 


05-05-020B: Flickering signal flare producing radar waves and infrared radiation for use in confusing radar guided 
missiles/munitions, and for confusing anti-surface-to-air-missile systems used on aircraft (with iaereased radar emitions): 
Into a suitable mixing bowl, blender, ect., equipped with the usual motorized stirrer, place 100 grams of hexachlorobenzene followed 
by 500 milligrams of glycidyl methacrylate, followed by 2.5 grams of benzoyl peroxide, followed by I gram of triethyleneglycol 
diacrylate, followed by 500 milligrams of propyleneglycol monoacrylate, followed by 120 grams of standard powdered magnesium 
of average mesh, followed by 75 grams of sodium perchlorate of 3 microns, and then followed by 5 grams of cesium nitrate, and 
then blend the mixture on high speed for about 30 to 45 minutes to form a uniform mix. Thereafter, add in 195.5 grams of a 
commercially available copolymer of Viton A dissolved in 1, 1, 7-tri-hydrododecafluoroheptyl acrylate, and then continue to blend 
the mixture for about 10 to 15 minutes to form a homogenous mixture. Afterwards, the mixture is ready to be casted. To do so, it 
simply needs to be poured, pressed, and vibrated into any desirable flare body, tube, fish paper tube, container, ect under the usual 
conditions, and then allowed to cure at room temperature for several days. Note: heat can be used to speed up the gue rocess. Thi 
mixture should be ignited using a standard ignition composition. as ec 
Burn rate: 0.024 inches per second. 

Oscillating range: 1.7 to 3.5 cycles per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

eee 39.1% Viton A copolymer, 24% magnesium, 20% hexachlorobenzene, 15% sodium perchlorate, 1% cesium nitrate 
.5% benzoyl peroxide, 0.2% triethyleneglycol, 0.1% glycidyl methacrylate, 0.1% propyleneglycol moneacrylate 
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Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in land launched and air launched/dropped flares for producing radar waves for confusing radar guided/tracking 
weapons. Can also be fired by radar guided anti-aircraft-batteries for confusing anti-surface-to-air missile/batteries by showering the 
area with said flares to produce multiple radar signals thereby confusing any land/air launched anti-aircraft-missiles (meaning missiles 
launched by aircraft, for example, to destroy anti-aircraft-missile batteries, by locking onto the radar emissions, can be confused and 
may end up hitting one of the flares rather then the ant-aircraft missile batteries radar site—thereby providing protection and added 
time to the anti-aircraft-missile batteries giving them greater chances for shooting down enemy air-craft). 


05-05-021A: Smooth burning luminous flare composition: 
Into a suitable mixing bowl, blender, ect., equipped with the usual motorized stirrer, place 325 grams of finely powdered magnesium, 


followed by 175 grams of sodium nitrate, followed by 5 grams of cumene hydroperoxide, and then blend the mixture on high speed 
for about 30 to 45 minutes to form a uniform mix. Thereafter, add in 50 grams of a commercially available copolymer binder of 
polyfunctional mercaptan (Thiokol), and then continue to blend the mixture for about 10 to 15 minutes to form a homogenous 
mixture. Afterwards, the mixture is ready to be casted. To do so, it simply needs to be poured, pressed, and vibrated into any desirable 
flare body, tube, fish paper tube, container, ect., under the usual conditions, and then allowed to cure at room temperature for several 
days. The mixture should be ignited using a standard ignition composition in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58.5% magnesium, 31.5% sodium nitrate, 9% copolymer binder, 0.9% cumene hydroperoxide, 0.1 % residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in signaling flares for the usual purposes. 


05-05-022A: Increased luminosity signal composition for use in spotting: 
Into a standard empty ball mill, add the following ingredients: 1. 50 grams of zinc oxalate, 2. 170 grams of. ‘finely powdered 


magnesium, 3. 60 grams of finely divided aluminum, 4. 140 grams of calcium resinate, and 5. 50 grams of anhydrous zine chloride. 


Thereafter, tumble the mixture in a moisture free atmosphere (under a nitrogen atmosphere) for about 15 minutes. After 15 minutes, 
add in 500 grams of strontium nitrate, followed by 40 grams of sodium nitrate, and then continue to tumble the mixture for about 15 
minutes at 100 RPM. Thereafter, the mixture is ready to be pressed. To do so, the mixture needs to be pressed into any desirable 
container, mold, fish paper tube, ect., under a pressure of about 8000 psi or more. Should be initiated using a standard ignition 
composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 49.5% strontium nitrate, 16.8% magnesium, 13.8% calcium resinate, 5.9% aluminum, 4.9% zinc oxalate, 4.9% zinc 
chloride, 3.9% sodium nitrate, 0.30% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used for spotting purposes. 


05-05-023A: Signal composition for use in flares for roadwork and for traffic control: 


Into a suitable mixing bowl, blender, container, equipped with a motorized stirrer in the usual means, place 275 grams of red iron-III- 


oxide, followed by 150 grams of finely powdered magnesium, followed by 50 grams of barium nitrate, followed by 25 grams of 
flours of sulfur, and then add in 100 milliliters of ether or hexane, and then blend the mixture for about 15 to 30 minutes to form a 


pasty mass. Once this pasty mass has been formed, it is ready to be pressed into flare bodies, and then allowed to cure for several days 


or so. The ignition material can be of any suitable means, and a “strike” composition should be employed for best practical results. 
Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 
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Percentage: 55% iron-II-oxide, 30% magnesium, 10% barium nitrate, 5% sulfur 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used for road flares, and other flare devices. 


05-05-023B: Signal composition for use in flares for roadwork and for traffic control 2: 

As in 05-05-0224, place into a suitable mixing bowl, blender, or container, equipped with a motorized stirrer in the usual means, 150 
grams of potassium dichromate, followed by 100 grams of strontium peroxide, followed by 175 grams of finely divided ma jue i 
followed by 75 grams of strontium resinate, and then add in 100 milliliters of ether or hexane, and then blend the mixture for. het” 
a 2 . sree to form oo mass. Once this pasty mass has been formed, it is ready to be pressed into flare bodies, and then 7 
ent faery Sareea ae The ignition material can be of any suitable means, and a “strike” composition should be 
Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35% magnesium, 30% potassium dich g i i 9 i i 

Classification: Déflagratiie Suleive (classified Sister ge i a 

Use: Used for road flares, and other flare devices. 


05-05-024A: US Army “rita” flare composition: 
Place into a suitable mixing bowl, blender, or container, equi i i i i 

lac ig , : . equipped with a motorized stirrer in the usual means, 333.5 grams o Ly 
divided magnesium powder, followed by 142.5 grams of sodium nitrate, and then followed by 24 grams of a Gee ah 
Thereafter, blend the mixture for about 5 to 10 minutes. Thereafter, the mixture is ready to use. To use, press the mixture into any 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 66.7% magnesium, 28.5% sodium nitrate, 4.8% epoxy binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used for illumination, spotting, and other purposes in the usual manner. 


05-05-025A: MK 21 flare composition: 
Place into a suitable mixing bowl, blender, or container, equi i i irrer i 

lac g ; ; . equipped with a motorized stirrer in the usual means, 270 grams o ly 
divided magnesium powder, followed by 170 grams of sodium nitrate, and then followed by 60 grams of a hides called ide ” 
Thereafter, blend the mixture for about 5 to 10 minutes. Thereafter, the mixture is ready to use. To use, press the mixture into any 


. 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 54% magnesium, 34% sodium nitrate, 12% binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used for illumination, spotting, and other purposes in the usual manner. Can be used at very high altitudes. 


“panna Yellow Naval flare composition for sea use: 

ace into a suitable mixing bowl, blender, or container, equipped with a motorized stirrer in th 

lac g : " 5 e usual means, 1/05 grams of finely 

a magnesium powder, followed by 110 grams of potassium perchlorate, followed by 170 grams of Bectien aie eee 

vl 155 grams of sodium oxalate, followed by 25 grams of asphaltum, and then blend the mixture for about 15 minutes. Thereafter 

d to the dry mixture, 6.25 grams of a binder sold as “Lupersol DDM”and then blend the mixture for about 5 to 10 minutes. 
ereafter, the mixture is ready to use. To use, press the mixture into any desirable container, tube, mold, ect., and then allow the 
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devices to cure for 24 hours or so. Heat may or may not be used to increase curing time, but the temperature should not exceed 90 
Celsius. Utilize a standard ignition composition. 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 30% barium nitrate, 27% sodium oxalate, 19% potassium perchlorate, 18% magnesium, 4% asphaltum, 1% binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used for spotting, signaling, and guiding operations for sea use. Can be used underwater or on the water if desired. 


05-05-027A: Red torch composition for multiple uses: 

Into a suitable mixing bowl, place 40 grams of nitrocellulose, and then add in 50 milliliters of lacquer thinner. Thereafter, manually 
blend the mixture for about 10 minutes. Thereafter, into a clean ball mill, filled with 250 grams of Teflon coated steel shot, place 70 
grams of potassium perchlorate, followed by 60 grams of sulfur, followed by 20 grams of potassium nitrate, followed by 20 grams 
of pulverized sawdust, followed by 20 grams of petrolatum, followed by 20 grams of strontium carbonate, and finally followed by 
70 grams of paraffin. Thereafter, tumble the mixture at 400 RPM for about 1 hour. Thereafter, place this tumbled mixture into a 
suitable mixing bowl, equipped with motorized stirrer, and then add in the nitrocellulose/lacquer mixture. Finally, add in 150 
milliliters of acetone, and then followed by 450 grams strontium nitrate, and then blend the mixture on moderate speed for about 30 
minutes to form a uniform mass. Thereafter the mixture is ready for use. To use, the mixture simply needs to be pressed into any 
desired tube body, container, flare body, mold, ect., under high pressure, and then cure in an oven at moderate temperature in the usual 
manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58.44% strontium nitrate, 9.09% potassium perchlorate, 9.09% paraffin, 7.79% sulfur, 5.19% nitrocellulose, 2.59% 
petrolatum, 2.59% potassium nitrate, 2.59% strontium carbonate, 2.59% sawdust, 2.59% paraffin, 0.04% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in flares, for signaling, spotting, ect., in the usual means. 


05-05-028A: Illumination composition for grenades: 

Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot, place 700 grams of magnesium powder of average 
commercially availability, and then followed by 400 grams of Kel-F copolymer binder (copolymer of trifluorochloroethylene). 
Thereafter, mill the mixture at 250 RPM for about 2 hours. Now, place this mixture into a suitable beaker, and heat the mixture to 200 
Celsius, with stirring, and then stir and heat the mixture at this temperature for about 5 to 10 minutes. Thereafter, press and vibrate the 
hot mixture into any desirable grenade or container body, and then allow the munitions to cool at room temperature for about 24 
hours. The mixture can be fired using any desirable ignition composition in the usual manner. 

Burn rate: Moderate—10 seconds per 3-gram sample. 

Candle power: 40,000 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 63.63% magnesium powder, 36.36% Kel-F copolymer binder, 0.01 % mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in ground illumination devices. 


05-05-029A: Illumination composition for various munitions: 

Into a suitable mixing drum, equipped with motorized stirrer, place 77.5 grams of glycidyl methacrylate, followed by 5 grams of 
ethylene dimethacrylate, and then add in and dissolve 77.5 grams of a liquid basic polyester resin (sold as CoRezyn 3, with a 
viscosity of 10,000), and then blend the mixture on moderate speed for about 10 minutes. Thereafter, add in 12 grams of benzoyl 
peroxide and then continue to blend the mixture at moderate speed for about 30 minutes. Thereafter, add in 420 grams of sodium 
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perchlorate, and then continue once again to blend the mixture for about 30 minutes at room temperature. Thereafter, add in J gram 
of N,N-dimethyl-p-toluidine, followed by 420 grams of granulated magnesium, and then continue to blend the mixture for about 30 
minutes. Finally, the mixture is ready to be cast. To do so, the mixture needs to be poured, pressed, and vibrated into any desirable 
container, mold, shell, grenade body, tube, flare body, ect., in the usual manner, and the following munitions need to be cured in an 
oven at 65 Celsius for several hours. The munitions thereafter can then be primed with any desirable ignition composition in the usual 
manner. 
Burn rate: Average. 
Candle power: 47,000 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 41.46% sodium perchlorate, 41.46% granulated magnesium, 7.65% glycidyl methacrylate, 7.65% liquid basic 


__ polyester resin, 1.18% benzoyl peroxide cure catalyst, 0.493% ethylene dimethacrylate, 0.098% N,N-dimethyl-p-toluidine curing 


agent, 0.009% mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in ground illumination, and aerial devices. 


05-05-030A: Dlumination/photoflash composition for high altitude operations: 

Into a suitable ball mill, or rotating device, filled with Teflon coated steel shot of the usual size and weight, place 300 grams of 
potassium perchlorate, followed by 100 grams of aluminum powder. followed by 300 grams of barium nitrate. Thereafter, tumble 
the mixture at 250 RPM for about 1 hour to form a uniform powder. Thereafter, place this mixture into a suitable mixing bowl, 
equipped with motorized stirrer, and inert atmosphere, and then add in 250 milliliters of hexane, and then followed by 300 grams of 
calcium metal powder of average commercial mesh, and then blend the mixture for about 50 minutes at room temperature and under 
vacuum (to remove the solvent). Note: all the solvent needs to be removed before pressing. Thereafter, the mixture is ready to be 
pressed. To do so, the mixture needs to be pressed into any desirable container, mold, tube, flare body, ect., under high pressure 
(10,000 psi minimum), in the usual manner. The mixture should be primed in the usual manner. 

Burn rate: Average. 

Candle power: 116,000 at 100,000 feet altitude. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% potassium perchlorate, 30% barium nitrate, 30% calcium metal powder, 10% aluminum powder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in high altitude flares for various operations. 


05-05-030B: Dlumination/photoflash composition for high altitude operations: 

Into a suitable ball mill, or rotating device. filled with Teflon coated steel shot of the usual size and weight, place 590 grams of 
sodium nitrate, followed by 410 grams of magnesium powder, followed by 500 grams of barium nitrate. Thereafter, tumble the 
mixture at 250 RPM for about 1 hour to form a uniform powder. Thereafter, place this mixture into a suitable mixing bowl, equipped 
with motorized stirrer, and inert atmosphere, and then add in 375 milliliters of hexane, and then followed by 300 grams of calcium 
metal powder of average commercial mesh, and then followed by 150 grams of aluminum powder, and then blend the mixture for 
about 50 minutes at room temperature and under vacuum (to remove the solvent). Note: all the solvent needs to be removed before 
pressing. Thereafter, the mixture is ready to be pressed. To do so, the mixture needs to be pressed into any desirable container, mold, 
tube, flare body, ect., under high pressure (10,000 psi minimum), in the usual manner. The mixture should be primed in the usual 
manner. 

Burn rate: Average. 

Candle power: estimated at 98,000 at 100,000 feet altitude. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 
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Percentage: 30.25% sodium nitrate, 25.64% barium nitrate, 21% magnesium powder, 15.38% calcium metal, 7.69% aluminum 
powder, 0.04% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in high altitude flares for various operations. 


05-05-031A: [lumination/photoflash composition for ground and high altitude operations: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 175 milliliters of ether, and then add in 400 grams of sodium 
perchlorate, and then followed by 600 grams of calcium metal powder. Thereafter, blend the mixture for about 30 minutes at room 
temperature. Thereafter, the mixture is ready to be pressed. To do so, the mixture needs to be pressed into any desirable container, 
mold, tube, flare body, ect., under high pressure (10,000 psi minimum), in the usual manner, and then the resulting munitions need to 
be cured in an oven at moderate temperature. Note: the ovens used should be fitted with an inert atmosphere to exclude oxygen and 
moisture. The mixture can be primed in the usual manner. 

Burn rate: Average. 

Candle power: 60,000 at sea level; 214,000 photoflash at 100,000 feet altitude. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 60% calcium metal powder, 40% sodium perchlorate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in high altitude photoflash flares for various operations, and used for ground illumination operations. 


05-05-032A: Self-hardening illumination composition for various operations: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 175 grams of sodium nitrate, followed by 325 grams of 
magnesium metal powder, followed by 50 grams of polyfunctional Mercaptan binder (available from Thiokol corporation), and then 
followed by 5 grams of cumene hydroperoxide. Thereafter, blend the mixture for about 30 minutes at room temperature. Thereafter, 
the mixture is ready to be formed. To do so, the mixture needs to be pressed into any desirable container, mold, tube, flare body, ect., 
under mild pressure. Thereafter, the resulting munitions need to be cured in an airtight container or similar device at room 
temperature. The mixture can be primed in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58.55% magnesium powder, 31.53% sodium nitrate, 9% Mercaptan binder, 0.90% cumene hydroperoxide, 0.02% 
mixed impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in various operations for ground and air illumination and signaling. 


05-05-032B: Self-hardening illumination composition for various operations: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 175 grams of barium nitrate, followed by 325 grams of 
magnesium metal powder, followed by 50 grams of any desired polyester compound, and then followed by 250 milligrams of 
benzoyl peroxide. Thereafter, blend the mixture for about 45 minutes at room temperature. Thereafter, the mixture is ready to be 
formed. To do so, the mixture needs to be pressed into any desirable container, mold, tube, flare body, ect., under mild pressure. 
Thereafter, the resulting munitions need to be cured in an airtight container or similar device at room temperature. The mixture can be 
primed in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 59.06% magnesium powder, 31.8% barium nitrate, 9.08% polyester binder, 0.045% benzoyl peroxide, 0.015% mixed 
impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


308 


; INumination, Flare, and Signaling Compositions 
Use: Used in various operations for ground and air illumination and signaling. 


05-05-032C: Self-hardening illumination composition for various operations with reddish tint: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 175 grams of strontium nitrate, followed by 325 grams of 
magnesium metal powder, followed by 50 grams of dichlorostyrene monomeric, followed by 1.25 grams of benzoyl peroxide, and 
then followed by i -25 grams of stannic chloride anhydrous. Thereafter, blend the mixture for about 45 minutes at room femipersture 
Thereafter, the mixture is ready to be formed. To do so, the mixture needs to be pressed into any desirable container, mold, tube flac 
body, ect., under mild pressure. Thereafter, the resulting munitions need to be cured in an airtight container or similar device at coon 
temperature. The mixture can be primed in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58.82% magnesium powder, 31.67% strontium nitrate, 9% di y j Y ) i 9 
Meenas eases % dichlorostyrene binder, 0.226% benzoyl peroxide, 0.226% 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in various operations for ground and air illumination and signaling. 


05-05-033A: Humination composition for various operations: 

Into a suitable ball mill, or vertical mixer, place 250 grams of magnesium powder of 200 mesh, followed by 14 grams of magnesium 
oxide (heavy), and then followed by 213.5 grams of sodium nitrate. Thereafter, tumble or rotate the mixture under high RPM for 
about 2 hours. Thereafter, place this rotated mixture into a suitable mixing bowl, equipped with motorized stirrer and then add in 22.5 
grams of, Polyvinyl acetate, and then blend the mixture at moderate speed for about 30 minutes in the absence of air. Thereafter, the 
mixture is ready to be cast. To do so, the mixture needs to be pressed into any desirable container, mold, tube, flare body, ect under 
mild pressure. Thereafter, the resulting munitions need to be cured in an oven at moderate temperature in the usual manner The 
mixture can be primed in the usual manner. 

Burn rate: 2.2 seconds per small sample. 

Candle power: 700,000. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% magnesium powder, 42.7% sodium nitrate, 4.5% polyvinyl acetate, 2.8% magnesium oxide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in sky illumination flares from hand-held devices, mortars, or artillery delivery systems. 


05-05-033B: Reduced illumination composition for use in enclosed areas: 

Into a suitable ball mill, or vertical mixer, place 250 grams of magnesium powder of 200 mesh, and then followed by 213.5 grams of 
sodium nitrate. Thereafter, tumble or rotate the mixture under high RPM for about 2 hours. Thereafter, place this rotated mixture into 
a suitable mixing bowl, equipped with motorized stirrer, and then add in 36.5 grams of polyvinyl acetate, and then blend the mixture 
at moderate speed for about 30 minutes in the absence of air. Thereafter, the mixture is ready to be cast. To do so, the mixture needs to 
be pressed into any desirable container, mold, tube, flare body, ect., under mild pressure. Thereafter, the resulting munitions need to be 
cured in an oven at moderate temperature in the usual manner. The mixture can be primed in the usual manner. 

Burn rate: 9.3 seconds per small sample. 

Candle power: 100,000. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Mammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% magnesium powder, 42.7% sodium nitrate, 7.3% polyvinyl acetate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for indoor illumination purposes such as caves, tunnels, and bunkers. 
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05-05-0344: Brilliant red signal/flare compound (single component composition): 
Into a clean beaker, place 280 grams of hexamine, and then add in 1400 milliliters of distilled water. Thereafter, blend the entire 
mixture to dissolve the hexamine. Thereafter, quickly filter the mixture, and then set it aside for a moment. Thereafter, into a separate 
clean beaker or similar container, place 474 gram of strontium nitrate, and then add in 3000 milliliters of distilled water. Thereafter, 
blend this mixture to dissolve the strontium nitrate. Thereafter, quickly filter this mixture. Now, place the hexamine solution into an 
ice bath, and chill to 0 Celsius. Thereafter, slowly add in, in small portions at a time, the nitrate solution while blending the hexamine 
solution on moderate speed over a period of about 30 to 45 minutes. After the addition, continue to blend the combined mixture on 
moderate speed for about 30 minutes at 0 Celsius. Thereafter, remove the ice bath, and then pour the entire mixture onto a shallow pan 
or try, with a high surface area, and then allow the water to fully evaporate until dry solid remains. Thereafter, collect the dried solid 
that remains behind, and then place it into a clean ball mill. filled with 200 grams of Teflon coated steel shot. Thereafter, tumble the 
mixture at 75 RPM for about 15 to 20 minutes. Thereafter, remove the compound and separate it form the steel shot in the usual 
manner. Now, the compound is ready for use. To use, it simply needs to be moistened with a little ethyl acetate, or ether to form a 
paste, and then this paste needs to be pressed into any desired flare body, container, tube, ect., under pressure in the usual manner, and 
the resulting devices then cured in an oven at low temperature until dry and hard. 
Burn rate: Unknown. 
Waiter resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6% 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 99% hexamine/strontium nitrate complex, I % mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used for signaling, spotting, and similar operations. 


05-05-034B: Brilliant voluminous red signal/flare compound: 
Into a clean beaker, place 280 grams of hexamine, and then add in 1400 milliliters of distilled water. Thereafter, blend the entire 


mixture to dissolve the hexamine. Thereafter, quickly filter the mixture, and then set it aside for a moment. Thereafter, into a separate 
clean beaker or similar container, place 474 gram of strontium nitrate, and then add in 3000 milliliters of distilled water. Thereafter, 
blend this mixture to dissolve the strontium nitrate. Thereafter, quickly filter this mixture. Now, place the hexamine solution into an 
ice bath, and chill to 0 Celsius. Thereafter, slowly add in, in small portions at a time, the nitrate solution while blending the hexamine 
solution on moderate speed over a period of about 30 to 45 minutes. After the addition, continue to blend the combined mixture on 
moderate speed for about 30 minutes at 0 Celsius. Thereafter, remove the ice bath, and then pour the entire mixture onto a shallow pan 
or try, with a high surface area, and then allow the water to fully evaporate until dry solid remains. Thereafter. collect the dried solid 
that remains behind, and then place it into a clean ball mill, filled with 250 grams of Teflon coated steel shot. Thereafter, add in 100 
grams of magnesium powder of average mesh, followed by 50 grams of powdered graphite, and then followed by 3 grams of 
mercury-I-chloride, and then tumble the mixture at 175 RPM for about 15 to 20 minutes. Thereafter, remove the mixture and 
separate it from the steel shot in the usual manner. Now, the mixture is ready for use. To use. it simply needs to be moistened with a 
little ethyl acetate, or ether to form a paste, and then this paste needs to be pressed into any desired flare body, container, tube, ect., 
under pressure in the usual manner, and the resulting devices then cured in an oven at low temperature until dry and hard. 


Burn rate: Unknown. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 4 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 82.94% hexamine/nitrate complex salt, 11% magnesium powder, 5.5% graphite, 0.55% mercury-H- 
residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used for signaling, spotting, and similar operations. 


chloride, 0.01% 


05-05-035A: Signaling composition with dense smoke effect: 

Into a suitable ball mill or rotating machine, place 50 grams of magnesium powder of average mesh, followed by 50 grams of 
aluminum powder of average mesh, and then followed by 10 grams of pre-boiled linseed oil, Thereafter, tumble the mixture at 7 5 
RPM for about 1 hour to coat the metals with the oil. Thereafter, add in 30 grams of zinc oxide. followed by 500 grams of red 
phosphorus, and then followed by 350 grams of manganese dioxide. Thereafter, continue to tumble the mixture at 200 RPM for 
about 2 hours at room temperature. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any 
desired flare body, container, tube, ect., under high pressure. The composition needs to be primed with any desired smoke ignition 


composition. 
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Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 4 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50.5% red phosphoru 359 joxi i 

oxide, 1.01% linseed fi Gate iy He srr Tee nT i Se 
Classification: Deflagrating explosive (classified as pyrotechnic mixture) 

Use: Can be used for signaling, spotting, and similar operations where smoke is desired. 


aluminum powder, 3.03% zinc 


Saat Signaling composition with shower spark effect: 
oasu i i i j 
ater ee say ee place 150 grams of zirconium powder of average mesh, followed by 75 grams of coarse 
int le ; . (a) owed by 50 grams of zirconium carbonate. Thereafter, tumble the mixture at 175 RPM for 
oe i pel ees i ew into a suitable mixing bowl, equipped with motorized stirrer, and then add in 150 
aera i en followed by 200 grams of ammonium perchlorate. Thereafter, blend the mixture on high speed f 

urs at room temperature. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be eens os 


desir flare body, container tube ect. und Tt high pr ssure. and then dr ied an oven at o t € 
ed 3 2 5 c = ess . 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): Unknown. 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 42.1% ammonium perchlorate, 31.57% zi j 
PotD ay eh : o zirconium metal powder, 15.78% coarse zirconium metal, 10.52% zirconium 
ey niece Deflagrating explosive (classified as pyrotechnic mixture). 
se: Can be used for signaling, spotting, and similar operations where a shower of sparks is desired to improve view ability 


ges Smokeless and ashless signal flare composition: 
to . . * . ra 7 
oe ee vA ne ae one eee of copper dust, followed by 55.5 grams of stearic acid. Thereafter 
) 0, for about 15 minutes. Thereafter, place this mi: i ixi 
pena z xture into a clean mixing bowl, 
- : sees : Ae aie oe ee iz : i eat paraffin, and then followed by 371 grams of ammonium econ 
i €n blend the mixture on moderate speed until the ac 
: etone evaporates. : 
oe - ee we ee the solvent. Thereafter, place the mass into a clean ball mill, filled with Teflon acl a nee, 
xture at 250 RPM for about | hour to form a uniform powder. Thereafter, the mixture is ready to use. To use. the 


: 7 + é T. 


Water resistance: Very good. 
Stability: Can be stored for many years—but ma’ i 
years—| absorb moistur <Cessi g 

apbreic tinea ecu y oisture on excessive storage. 
Ease of ignition (1 to 10): 6 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 74.2% ammonium ic aci 

e: 74. perchlorate, 11.1% stearic acid, 11.1% copper d yi, 
Classification: Deflagrating explosive (classified as pyrotechnic ene) sala a 
Use: used in flares for the usual means. , 


mena “Red light” signal flare composition: 
to a suitable ball mill, filled with about 500 grams of Teflon 
f g coated steel shot, place 150 grams of finel 
oe ef ae grams of potassium chlorate, and then followed by 2500 grams of. onan a i am 
ee _ RPM na about 1 hour. Thereafter, place this tumbled mixture into any desired mixing drum, bowl ect equi = with 
ae oe in ie ie manner, and then add in 75 0 grams of linseed glue. Thereafter, blend the mixture a nidaaie eed fo 
utes in the absence of air. Thereafter, the mixture is ready to use. To use, the mixture needs to be pressed into y : 


Burn rate: Typical for signals. 


_ Water resistance: Very good. 
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Stability: Can be stored for many years. 
Flammability (1 to 10): 4 
Ease of ignition (1 to 10): 4+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 42.37% strontium nitrate, 42.3 7% potassium chlorate, 12.71 % linseed glue, 2.54% softwood charcoal, 0.01% mixed 
residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used for signals, spotting, ect. 


05-05-038B: “White light” signal flare composition: 
Into a suitable ball mill, filled with about 500 grams of Teflon coated steel shot, place 500 grams of finely ground white chalk, 


followed by 5000 grams of potassium chlorate, and then followed by 2000 grams of barium nitrate. Thereafter, tumble the mixture 
at 500 RPM for about 1 hour. Thereafter, place this tumbled mixture into any desired mixing drum, bowl, ect.. equipped with 
motorized stirrer in the usual manner, and then add in 1000 grams of linseed glue. Thereafter, blend the mixture on moderate speed 
for about 30 minutes in the absence of air. Thereafter, the mixture is ready to use. To use, the mixture needs to be pressed into any 
desirable flare body, tube, container, ect., in the usual manner, and then allow the munitions to cure at room temperature for at least 48 
hours to ensure the mixture is dry and hard. 

Burn rate: Typical for signals. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58.82% potassium chlorate, 23.52% barium nitrate, 11.76% linseed glue, 5.88% 
balance . 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for signals, spotting, ect. 


white chalk, 0.02% mixed residual 


05-05-038C: “Blue light” signal flare composition: 
Into a suitable ball mill, filled with about 500 grams of Teflon coated steel shot, place 2000 grams of potassium chlorate, and then 


followed by 400 grams of copper--oxychloride. Thereafter, tumble the mixture at 500 RPM for about 1 hour. Thereafter, place this 
tumbled mixture into any desired mixing drum, bowl, ect.. equipped with motorized stirrer in the usual manner, and then add in 300 
grams of linseed glue. Thereafter, blend the mixture on moderate speed for about 30 minutes in the absence of air. Thereafter, the 
mixture is ready to use. To use, the mixture needs to be pressed into any desirable flare body, tube, container, ect., in the usual 
manner. and then allow the munitions to cure at room temperature for at least 48 hours to ensure the mixture is dry and hard. 


Burn rate: Typical for signals. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 74.07% potassium chlorate, 14.81% copper oxychloride, 11.11% linseed glue, 0.01% mixed residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for signals, spotting, ect. 


05-05-038D: “Green light” signal flare composition: 

Into a suitable ball mill, filled with about 500 grams of Teflon coated steel shot, place 2500 grams of barium chloride, and then 
followed by 1250 grams of barium nitrate. Thereafter. tumble the mixture at 300 RPM for about 1 hour. Thereafter, place this 
tumbled mixture into any desired mixing drum, bowl, ect., equipped with motorized stirrer in the usual manner, and then add in 600 
grams of linseed glue. Thereafter, blend the mixture on moderate speed for about 30 minutes in the absence of air. Thereafter, the 
mixture is ready to use. To use, the mixture needs to be pressed into any desirable flare body, tube, container, ect., in the usual 
manner, and then allow the munitions to cure at room temperature for at least 48 hours to ensure the mixture is dry and hard. 
Burn rate: Typical for signals. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4+ 
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Tendency to cake: None. - a aaa 
Explosive ability: None. 
Percentage: 57.47% barium chloride, 28.73% barium nitrate, 13.79% linse i 

: . : na ehh a ep ed glue, 0.01% mixed 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). : : sete 
Use: Can be used for signals, spotting, ect. 


05-05-038E: “Yellow light” signal flare composition: 
Into a suitable ball mill. filled with about 500 grams of Teflon coated steel shot, place 5000 grams of potassium chlorate, followed b 
1 600 grams of sodium oxalate, and then followed by 150 grams of finely ground soft wood charcoal. Thereafter tumble th ae 
at 500 RPM for about 1 hour. Thereafter, place this tumbled mixture into any desired mixing drum, bowl ect., e ‘i ed on ; 
motorized stirrer in the usual manner, and then add in 750 grams of linseed glue. Thereafter, blend the mixture a sola speed fe 
pias Fad seat the absence of air. Thereafter, the mixture is ready to use. To use, the mixture needs to be pressed into ed — 
setable : : x 

ist oe . pele Sawa pee _ the usual manner, and then allow the munitions to cure at room temperature for at least 48 
Burn rate: Typical for signals. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 4 
Ease of ignition (1 to 10): 4+ 
Tendency to cake: None. 
Explosive ability: None. 

. a 7; ;, 
al 72.46% potassium chlorate, 14.49% sodium oxalate, 10.86% linseed glue, 2.17% soft wood charcoal, 0.02% residual 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used for signals, spotting, ect. 


eA aie “Rose colored light” signal flare composition: 

to a suitable ball mill, filled with about 500 grams of Teflon coated steel shot, pla i 

followed by 1250 grams of white chaik. Thereafter, tumble the mixture at 500 Mae sys lacuna anor 
mixture into any desired mixing drum, bowl, ect., equipped with motorized stirrer in the usual manner, and then dd in 750 gram ; 
linseed glue. Thereafter, blend the mixture on moderate speed for about 30 minutes in the absence of ap Thereafter, the ae a 
ready to use. To use, the mixture needs to be pressed into any desirable flare body, tube, container, ect., in the usual mann d th 
allow the munitions to cure at room temperature for at least 48 hours to ensure the mixture is dry and hard en a 
Burn rate: Typical for signals. ° 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 71.42% potassium chlorate, 17.85% white chalk, 10.71% li % mix i 

Classification: Deflagrating explosive (classified as ne ae eno er mer pene en 

Use: Can be used for signals, spotting, ect. 


iE Naval green signal flare composition for marine use: 
to a suitable empty ball mill, or vertical mixer, place 86.4 grams of ma, j 
3 : 1ixer, . gnesium powder, followed by 124.6 grams of potassi 
ee followed by v | 70 grams of barium nitrate, followed by 80 grams of PVC powder, and ne followed by Ep peeae ofa 
; oe mixture called “Laminac 4110”. Thereafter, tumble the mixture at 250 RPM for about | hour in the absence of air. Thereafter 
e mixture is ready to use. To use, the mixture simply needs to be pressed into any desirable flare body, tube, container, ect., in the 
usual manner, and then allowed to cure at nominal temperature for at least 24 hours. at 


Burn rate: Typical for signals. 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 4+ 
Ease of ignition (1 to 10): 4 
Tendency to cake: None. 
srpierive ability: None. 
ercentage: 35.259 i i g i i 
eae ry a is ee aa 25.83% potassium perchlorate, 17.91% magnesium powder, 16.58% PVC powder, 4.4% binder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
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Use: Widely used for signals, spotting, ect., for military operations at sea. 


05-05-039B: Naval yellow signal flare composition for marine use: 


i i i i i der, followed by 110 grams of potassium 
Into a suitable empty ball mill, or vertical mixer, place 105 grams of magnesium pow ler, 
perchlorate pend by 170 grams of barium nitrate, followed by 155 grams . eee ieee ae oe ae ees of 
binder called “Laminac 4110”. Thereafter, e y 
asphaitum, and then followed by 21.25 grams of a ae ee dene 
hour in the absence of air. Thereafter, the mixture is ready to use. To use, the mix imply 
oe ‘flare body, tube, container, ect., in the usual manner, and then allowed to cure at nominal temperature for at least 24 hours. 


Burn rate: Typical for signals. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 


° y a 
Percentage: 28.99% barium nitrate, 26.43% sodium oxalate, 18.76% potassium perchlorate, 17.91% magnesium powder, 4.26% 


asphaltum, 3.62% binder mixture, 0.03% mixed residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Widely used for signals, spotting, ect., for military operations at sea. 
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Section 6: Pyrotechnic Delay Compositions 


Chemicals used in this section (binders are not included) 
a 


| 1. Potassium nitrate (see Black Powder) 


2, Sulfur (see Black Powder) 


3. Charcoal (see Black Powder) 


| 5. Barium Chromate (see Modified Black Powder) 


4, Sugar Carbon (see Modified Black Powder) 
6. Potassium Perchlorate (see Modified Black Powder) 


|_7. Potassium Dichromate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 


9. Potassium chlorate (see Modified Black Powder) 


10. Carbon Disulfide (see Modified Black Powder) 


[ 41. Nitrocellulose (see Modified Black Powder) |.12. Lead Tetraoxide (see Modified Black Powder) 


BED Diphenylamine (see Modified Black Powder) 


14, Titanium Dioxide (see Modified Black Powder) 


15. Manganese Dioxide (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


17, Ammonium Nitrate (see Modified Black Powder) 


19. Sodium Nitrate (see Modified Black Powder) 
21. Lead Nitrate (see Modified Black Powder) 


18. Calcium Carbonate (see Modified Black Powder) 
20. Urea (see Modified Black Powder) 
22. Nitro Starch (see Modified Black Powder) 


[ 23. Ammonium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 


24. Aluminum powder (see Ammonium Perchlorate 


Rocket Propellants) 


25. Magnesium Sulfide (see Ammonium Perchlorate 
| Rocket Propellants) 


26. Copper Chromite (see Ammonium Perchlorate Rocket 


Propellants) 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 


sia 


28. Ammonium Sulfate (see Ammonium Perchlorate 


35. Ammonium Dichromate (see Ammonium Perchlorate 


Propellants) Rocket Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 30. Magnesium Oxide (see Ammonium Perchlorate Rocket 
Propellants) sf Propellants) 
31. Iron-I-oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate 
Propellants) Rocket Propellants) 

33. Teflon (see Ammonium Perchlorate Rocket 34. Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 


36. Lithium Perchlorate (see Ammonium Perchlorate 


39. Iron-III-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 

41. Copper Sulfide (see Ammonium Perchlorate Rocket 
Propellants) 


Rocket Propellants) | Rocket Propellants) 
37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium 
| Rocket Propellants) | Perchlorate Rocket Propellants) 


40. PVC (see Ammonium Perchlorate Rocket Propellants) | 


42. Sodium Hydride (see Ammonium Perchlorate Rocket | 


mt. 
| 43. Titanium Hydride (see Ammonium Perchlorate Rocket 


1 Propellants) 


44, Silicon Nitride (see Ammonium Perchlorate Rocket 


Propellants) __|__| Propellants) 
45. ADN (see ADN Rocket Propellants) cm 46. Urea Nitrate (see ADN Rocket Propellants) - 


47. Silicon Powder (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Propellants) 


49. Boron powder (see ADN Rocket Propellants) 


51. KDN (see ADN Rocket Propellants) 


hs 


1 a 50. Sodium hypophosphite (see ADN Rocket Propellants) 


52. Nickel Chloride (see Ammonium Nitrate Rocket 
Propellants) 


53. TNT (see Ammonium Nitrate Rocket Propellants) 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


54. Acrylamide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 
56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


Propellants) Es Rocket Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. ! 
Rocket Propellants) Rocket Propellants) 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 
Rocket Propellants) 
61. Sodium chlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 
63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propellants) 
65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 
Propellants 
67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


69, Potassium Permanganate (see Ammonium Nitrate Gun | 70. Calcium Hydride (see Ammonium Nitrate Gun 
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60. Sodium Borohydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Propellants 

64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) | 
68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants 
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a ee aa | 
[ Propellants) _| Propellants) = 
71. Potassium Tartrate (see Ammonium Nitrate Gun 72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) Propellants) 
73. Sodium Azide (see Ammonium Nitrate Gun 74, Sodium Chloride (see Ammonium Nitrate Gun 
| Propellants) Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) | 


75, Potassium Sulfate (see Nitrocellulose Gun Propellants) 
77. Triethylene Glycol (see Nitrocellulose Gun Propellants) | 


78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 


| 79. Sodium Propionate (see Miscellaneous Gun 


—T 


80. Picric Acid (see Miscellaneous Gun Propellants) 


L Propellants) 
$1. Copper-Il-oxide (see Miscellaneous Gun Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 


87. Cupric chloride (see Bullet Tracer Compositions) 


LE ropellu) 
| $3. Barium Peroxide (see Bullet Tracer Compositions) | | 84. Magnesium Carbonate (see Bullet Tracer | 
| Compositions) e 
85. Strontium Peroxide (see Bullet Tracer Compositions) 86. Strontium Nitrate (see Bullet Tracer Compositions) zs 


88. Hexachlorobenzene (see Bullet Tracer Compositions) _| 


90. Mercury-I-Chloride (see Bullet Tracer Compositions) a 


pm Strontium oxalate (see Bullet Tracer Compositions) 
91. Zine Oxalate (see Bullet Tracer Compositions) 


92, Zinc Chloride (see Bullet Tracer Compositions) 


97. Zirconium Oxide (see Bullet Tracer Compositions) 
99. Hexachloroethane (see Bullet Tracer Compositions) 
101. Anthracene (see Bullet Tracer Compositions) 

103. Boric acid (see Match Compositions) 


+— get | 
93. Uranium (see Bullet Tracer Compositions) 94. Zirconium nitrate (see Bullet Tracer Compositions) | 
95. Yttrium Nitrate (see Bullet Tracer Compositions) 96. Yttrium Oxide (see Bullet Tracer Compositions) | 


98. Cerium Oxide (see Bullet Tracer Comp ositions) 

100. Antimony trisulfide (see Bullet Tracer Compositions) 
102. Phosphorus Sesquisulphide (see Match Compositions) 
104, Aluminum Hydroxide (see Match Compositions) | 


1105. Antimony Pentasulfide (see Match Compositions) 


106. Glucose (see Match Compositions) 


107. Sodium Hydroxide (see Match Compositions) 
109. Calcium Sulfate (see Match Compositions) 


108. Lead Hypophosphite (see Match Compositions) 
110. Ammonium Chloride (see Smoke Generating 
Compositions) 


111. Manganese (see Smoke Generating Compositions) 


| 112. Lactose (see Smoke Generating Compositions) 


[ 113. Propylene Glycol (see Smoke Generating 


114. Glycerol (see Smoke Generating Compositions) 


Compositions) at 
115. Potassium Chloride (see Smoke Generating 116. Potassium Bicarbonate (see Smoke Generating 
| Compositions) Compositions) 


el 
_ 


117. Dicyanodiamide (see Smoke Generating 
Compositions) 
119. Thiourea (see Smoke Generating Compositions) 


118. Naphthalene (see Smoke Generating Compositions) 


120. Phthalic Anhydride (see Smoke Generating 
Compositions) 


122. Cadmium powder (see Smoke Generating [ 123. Cadmium Sulfide (see Smoke Generating =| 

Compositions) { Compositions) | 
| 124. Melamine (see Smoke Generating Compositions) = 125. Malic Acid (see Smoke Generating Compositions) __| 

126. Calcium Lactate (see Smoke Generating 127. Metallic Sodium (see Smoke Generating 

Compositions) Compositions) 

128. Bismuth Tetraoxide (see Smoke Generating 129. Bismuth Subnitrate (see Smoke Generating | 

Compositions) _| Compositions) _ 


130. Calcium Iodate (see Smoke Generating Compositions) | 


—— 


131. Potassium Iodate (see Smoke Generating 
Compositions) <I 


132. Magnesium Chloride (see Smoke Generating 


133. Para-Nitroaniline (see Smoke Generating 
Compositions) 2 


Compositions) 
134. Iodine (see Smoke Generating Compositions) 


135. Potassium Ferriccyanide (see Priming/Igniter 
Compositions) 


| 
136. Potassium hexacyanocobaltate (see Priming/Igniter 
Compositions) 


137. Bismuth Trioxide (see Priming/Igniter Compositions) | 


138. Titanium powder (see Priming/Igniter Compositions 
140. Lead Powder (see Priming/Igniter Compositions) 


142. Selenium powder (see Priming/Igniter Compositions) 


\ 

139. Tungsten powder (see Priming/Igniter Compositions) 
141. Lead-Il-Oxide (red lead; litharge) (see 
Priming/Igniter Compositions) 

143. Sodium Bicarbonate (see Priming/Igniter 


144, Iron powder (see Priming/Igniter Compositions) 


Compositions) 


145. Silicon Dioxide (see Priming/Igniter Compositions) 


[ 146. Lead Thiocyanate (see Priming/Igniter Compositions) | 


1. 


| 147. Para-Nitrotoluene (see Priming/Igniter Compositions) | — 


ste aca 
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148. Silver powder (see Priming/Igniter Compositions) 


149, Sodium Tungstate (see Priming/Igniter Compositions) 


150. Zirconium powder (see Priming/Igniter 
Compositions) 


151. Bismuth powder (see Priming/Igniter Compositions) 


152. Copper-I-oxide (see Priming/Igniter Compositions) 
154. Tellurium Dioxide (see Priming/Igniter Compositions) 


153. Lead S igniter Compositions) 
155. Tetracene (see Priming/Igniter Compositions) 


156. Iron Sulfide (see Priming/Igniter Compositions) 
158. Copper powder (see Priming/Igniter Compositions) 


159, Hafnium powder (see Priming/Igniter Compositions) 


160. Cesium Nitrate (see Ilumination/Flare and Signaling 


Compositions) 


161. Iodoform (see Ilumination/Flare and Signaling 


Compositions) Compositions) 
162. Lithium Nitrate (see Ilumination/Flare and Signaling 163. Manganese Oxide (see [Ilumination/Flare and 


Signaling Compositions) 


Signaling Compositions) 


165. Molybdenum powder (see Mumination/Flare and 
Signaling Compositions) 


Si Sodium Carbonate (see Hlumination/Flare and 


166. Sodium Oxalate (see Ilumination/Flare and Signaling 
Compositions) 


167. Oxalic Acid (see Hlumination/Flare and Signaling 
Compositions) 


168. Stearic acid (see [llumination/Flare and Signaling 
Compositions) 


169. Thorium Nitrate (see Ilumination/Flare and Signaling 
Compositions) 


170. Cerium Nitrate (see Ilumination/Flare and Signaling 
Compositions) 


171. Rubidium Nitrate (see [llumination/Flare and 
Signaling Compositions) 


172. Calcium metal (see Hlumination/Flare and Signaling 


173. Mercury-H-Chloride (see Ilumination/Flare and 
Signaling Compositions) 


174, Zirconium Carbonate (see [Numination/Flare and 
Signaling Compositions) 
176. Antimony powder 

sb 58 
Forms silvery-white to grayish white solid. The powder is 
usually a dark color. The powder is stable at room 


Compositions) 1 


air. 


175. Barium Chloride (see Mlumination/Flare and 
Signaling Compositions) 
177. Chromium metal 

Cr Cr 
Forms a brilliant bluish-white to grayish white powder. The 
powder is stable in air, and will resist much chemical attack. 
The powder is however soluble in acids with the evolution of 
hydrogen gas. 


— but will oxidize on prolonged standing in moist 


178. Zinc powder 


179. Tin Dioxide 


0 


\ 


Hf 


Qo” 


| Zine forms a dark gray powder, but may be bluish gray in 
color. Zinc powder is very reactive and tarnishes in the air. 
Commercial grades will already be tarnished. The powder is 
insoluble in water and the usual solvents. The powder readily 
converts to the oxide when heated. Use caution, as zinc 
powder can react vigorously with acids and bases. 


Forms a white to grayish powder. The powder is very stable 
and insoluble in water and most solvents. The solid is very 
resistant to acids in the cold. 


180. Silver-I-Chromate 


181. Calcium Chromate 


Forms a dark reddish-brown powder, granules, or lumps. The 
crystals are soluble in water. Keep the solid stored in amber 


glass bottles in a cool dry place. 
182. Strontium Chromate 


0 


0 7 
el 


Ca 


0 


Forms beautiful yellow crystals, granules, or powder. The 
powder is insoluble in water and alcohol. 


183. Silver-I-Oxide 
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een 
0 | 
ie) 


/ 


Ag 


Forms a yellow powder. The powder is insoluble in water and 
alcohol. The powder is freely soluble in dilute hydrochloric 
acid solutions. 


Forms a brownish black powder. The salt begins to decompose 
when heated to 200 Celsius. Silver oxide is light sensitive so 
store in amber glass bottles in a light free environment. The 
powder is insoluble in water and alcohol. 


184. Calcium Fluoride 


Ca F 


F 


Forms colorless crystals or white granules or powder. The 
crystals have a melting point of 1400 Celsius. Calcium 
fluoride is insoluble in water and all known organic solvents. 
The powder decomposes slowly in the presence of strong 
acids forming hydrogen fluoride. 


- Pyrotechnic Delay Compositions in this section - 


1. 05-06-001A: Pyrotechnic delay composition for 
detonators: 42% lead-VI-chromate, 42% lead-Il-oxide, 15% 
silicon, 1% linseed oil 
3. 05-06-003A: Slag producing delay element for black 
powder charges: 80% chromium metal, 10% potassium 
perchlorate, 10% barium chromate 


2. 05-06-002.A: “Gasless” pyrotechnic delay element for 

detonators and fuses: 35% manganese, 34% lead chromate, 
31% barium chromate, 
4. 05-06-003B: Slag producing delay element for black 
powder charges (modified): 80% molybdenum, 10% potassium 
perchlorate, 10% barium chromate 


5. 05-06-003C: Slag producing delay element for black 
powder charges (modified 2): 58.9% barium chromate, 26.6% 
tungsten metal, 9.5% potassium perchlorate, 5% diatomaceous 
earth 


6. 05-06-004A: Pyrotechnic delay composition for 


detonators: ae 
59% potassium permanganate, 40% antimony, 1% silicon 


7. 05-06-005A: Pyrotechnic delay composition for 
pyrotechnic munitions, fuses, and other means: 44% lead-L- 
oxide, 39% lead-VI-chromate, 16% silicon, 1% linseed oil 


8. 05-06-005B: Pyrotechnic delay composition for 

pyrotechnic munitions, fuses, and other means (with 
decreased burn rate): 88% lead-VI-chromate, 10% silicon, 1% 
aluminum, 1% linseed oil 


9. 05-06-006A: Pyrotechnic delay composition for use in 
blasting caps and detonators: 66.3% lead tetraoxide, 25.7% 
silicon, 5.5% mischmetal, 2.3% aluminum, 0.20% mixed 
impurities 


10. 05-06-006B: Pyrotechnic delay composition for use in 
blasting caps and detonators (reduced burn rate): 66.3% 
lead tetraoxide, 25.7% silicon, 5.5% mischmetal, 2.3% copper, 
0.20% mixed impurities 


11. 05-06-006C: Pyrotechnic delay composition for use in 
blasting caps and detonators (reduced burn rate): 66.3% 
lead tetraoxide, 25.7% silicon, 5.5% mischmetal, 2.3% tin, 
0.20% mixed impurities 

13. 05-06-007B: Pyrotechnic delay composition for use in 
blasting caps and detonators (reduced burn rate): 43.8% 
silicon, 31.8% manganese dioxide, 17% mischmetal, 7.3% 
magnesium, 0.10% mixed impurities 

15. 05-06-007D: Pyrotechnic delay composition for use in 
blasting caps and detonators (reduced burn rate): 39.7% 
silicon, 24.1% barium nitrate, 14.1 lead dioxide, 11% 
mischmetal, 11% magnesium, 0.10% mixed impurities 


12. 05-06-007A: Pyrotechnic delay composition for use in 
blasting caps and detonators: 45.1% silicon, 29.8% potassium 
permanganate, 17.5% mischmetal, 7.5% magnesium, 0.10% 
mixed impurities 

14. 05-06-007C: Pyrotechnic delay composition for use in 
blasting caps and detonators: 43% lead dioxide, 27.3% 
silicon, 14.5% lead-VI-chromate, 7.6% mischmetal, 7.6% 
magnesium 
16. 05-06-007E: Pyrotechnic delay composition for use in 
blasting caps and detonators with increased burn rate: 
61.5% lead tetraoxide, 31.5% silicon, 5% mischmetal, 1.8% 
magnesium, 0.20% mixed impurities 


17. 05-06-008A: Pyrotechnic delay composition for use in 
blasting caps and detonators: 62.5% lead tetraoxide, 24% 
silicon, 13.4% magnesium, 0.10% mixed impurities 

19. 05-06-009B: Standard pyrotechnic delay composition for 
use in blasting caps and detonators (reduced burn rate): 


18. 05-06-009A: Standard pyrotechnic delay composition for 
use in blasting caps and detonators: 80% lead tetraoxide, 
20% silicon 

20. 05-06-010A: Standard slow burning pyrotechnic delay 
composition for use in blasting caps and detonators: 


$e 


|| 
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93% lead tetraoxide, 7% silicon 


__| chromate, 6.2% silicon, 1.6% selenium 


36% lead tetraoxide, 35.9% lead- VI-chromate, 20.3% barium 


| 21. 05-06-011A: Pyrotechnic delay composition for use in 


selenium, 8.4% lead, 1.5% tin, 0.1% mixed impurities or 


equivalent 
peg 


blasting caps and detonators: 67.5% barium peroxide, 22.5% 


0.10% balanced material 


22. 05-06-012A: Pyrotechnic delay composition for use in 
blasting caps and detonators: 49.1% potassium 
permanganate, 40.7% zinc, 5.4% metal alloy, 4.7% silicon, 


23. 05-06-012A: Pyrotechnic delay composition for use in 


permanganate, 40.7% zinc, 5.4% metal alloy, 4.7% silicon, 
10% balanced material 


24. 05-06-012B: Pyrotechnic delay composition for use in 
blasting caps and detonators (modified—metal alloy free): 

51.9% potassium permanganate, 43% zinc, 4.9% silicon, 0.2% 
balanced material 


blasting caps and detonators: 49.1% potassium 
in 


25. 05-06-012C: Pyrotechnic delay composition for use in 
blasting caps and detonators (permanganate free): 50% 
metal alloy, 50% lead tetraoxide 


i 05-06-013A: Pyrotechnic delay composition for use in 


a nitrocellulose, 0.08% balanced ingredients 


blasting caps and detonators (nitrocellulose reinforced): 
35.7% lead dioxide, 33.7% copper metal, 29.7% silicon, 0.82% 


27. 05-06-014A: Pyrotechnic delay composition for use 
grenade fuses (activated by primer): 52% 


29. 05-06-015A: Pyrotechnic delay composition for use in 


tin dioxide, 15% antimony, 13% zirconium/nickel alloy, 5% 
potassium perchlorate 


aluminum/magnesium alloy, 47% barium nitrate, 1% castor oil 


fuses for various military devices: 47% bismuth trioxide, 20% 


28. 05-06-014B: Pyrotechnic delay composition for use 
grenade fuses (activated by primer), modified: 47% barium 
nitrate, 17.3% copper metal, 17.3% silicon, 17.3% zinc, 1% 
castor oil, 0.10% balance 

30. 05-06-015B: Pyrotechnic delay composition for use in 
fuses for various military devices (decreased burn rate): 
55% bismuth trioxide, 20% tin dioxide, 10% antimony, 10% 
zirconium/nickel alloy, 5% potassium perchlorate 


31. 05-06-015C: Pyrotechnic delay composition for use in 
fuses for various military devices (decreased burn rate): 
50% tin dioxide, 31% titanium dioxide, 10% antimony, 5% 
potassium perchlorate, 4% boron 


33. 05-06-017A: Pyrotechnic delay composition for use in 
fuses: 84.9% bariwn peroxide, 14.9% selenium metal, 0.2% 
nitrocellulose 


af 


32. 05-06-016A: Moldable pyrotechnic delay composition for 
use in fuses: 44% potassium perchlorate, 28% Dapon 
prepolymer, 11% red lead oxide, 7% calcium silicide, 7% 
boron, 1.36% moisture, 1% diallyl phthalate monomer, 0.57% 


calcium stearate, 0.57% butylperbenzoate, 0.07% zulu blue dye 


34. 05-06-018A: Pyrotechnic delay composition for multiple 
uses: 45% sodium azide, 45% silicon powder, 10% barium 
nitrate 


35. 05-06-018B: Pyrotechnic delay composition for multiple 
uses: 45% potassium azide, 45% magnesium powder, 10% 
potassium perchlorate 

37. 05-06-019B: Pyrotechnic delay composition for multiple 
uses: 90% calcium chromate, 10% red phosphorus 


39. 05-06-0214: Pyrotechnic delay composition for multiple 
uses: 46.63% barium peroxide, 31.08% strontium chromate, 
10.36% red phosphorus, 9.32% food starch, 2.59% silver-I- 
oxide, 0.02% mixed residual balance 

41. 05-06-022B: Gasless pyrotechnic delay composition for 
multiple uses: 80% strontium chromate, 16% manganese, 4% 
sulfur 


36. 05-06-019A: Pyrotechnic delay composition for multiple 
uses: 98% silver-I-chromate, 2% red phosphorus 


38. 05-06-020A: Pyrotechnic delay composition for multiple 
uses: 62.93% red iron oxide, 10.48% red Phosphorus, 10.48% 
sodium chlorate, 6.99% sodium hypophosphite, 6.99% sodium 


chloride, 2.09% copper-II-oxide, 0.04% mixed balance 
40. 05-06-022A: Gasless pyrotechnic delay composition for 


multiple uses: 90% barium chromate, 5% zirconium powder, 
5% sulfur 


42. 05-06-022C: Gasless pyrotechnic delay composition for 
multiple uses: 74% barium chromate, 24% manganese metal, 
2% red phosphorus 


43. 05-06-023A: Gasless pyrotechnic delay composition for 
multiple uses: 40% copper oxide, 27.5% manganese, 22.5% 
red iron oxide, 5% sulfur, 5% red Phosphorus 


44. 05-06-023B: Gasless pyrotechnic delay composition for 
multiple uses: 30% barium peroxide, 25% silver-I-oxide, 
12.5% iron powder, 12.5% red phosphorus, 12.5% chromium 
metal powder, 7.5% sulfur, 


foe 

45. 05-06-024A: Gasless pyrotechnic delay composition for 
multiple uses: 74.35% barium peroxide, 17.09% potassium 
nitrate, 5.12% silicon, 3.41% graphite powder, 0.03% mixed 


46. 05-06-024B: Gasless pyrotechnic delay composition for 
multiple uses: 79.5% barium peroxide, 6% nitrocellulose, 5.6% 
potassium nitrate, 5.6% silicon, 2.8% graphite, 0.5% aluminum 
stearate 


balance 
wa 05-06-025A: Pyrotechnic delay composition for use in 
multi stage rockets: 80% chromium metal, 10% barium 
| chromate, 10% potassium perchlorate 


48. 05-06-025B: Pyrotechnic delay composition for use in 
multi stage rockets: 50% chromium metal, 25% barium 
chromate, 25% potassium perchlorate 


49. 05-06-025C: Pyrotechnic delay composition for use in 
multi stage rockets: 52.25% barium chromate, 33.25% 
molybdenum powder, 9.5% potassium perchlorate, 5% 
diatomaceous earth 


50. 05-06-025D: Pyrotechnic delay composition for use in 
multi stage rockets: 49.5% finely ground tungsten, 36% 
barium chromate, 10% calcined diatomaceous earth, 4.5% 
potassium perchlorate 


Pyrotechnic Delay Compositions 
51. 05-06-026A: Pyrotechnic delay composition for various 52. 05-06-027A: Pyrotechnic delay composition for various 
operations: 60% barium chromate, 24% tungsten powder, 10% | operations: 48.5% barium chromate, 35 % tungsten powder, 
potassium perchlorate, 3% calcium fluoride, 3% diatomaceous | 10% potassium perchlorate, 5% diatomaceous earth, 1.5% zine 
stearate 


earth 
53. 05-06-028A: Pyrotechnic delay composition for use at 
high altitudes for initiating flares, smoke, and rocket 
compositions: 70.87% zirconium metal, 19.41% sulfur, 4.85% 
nitrocellulose, 4.85% potassium perchlorate, 0.02% residual 
balance 


05-06-001A: Pyrotechnic delay composition for detonators: 
Into a suitable ball mill filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 75 grams of finely 


ground silicon powder, followed by 5 grams of linseed oil. Thereafter, tumble the mixture thoroughly at 150 RPM for about 2 hours. 
After 2 hours, throw in 210 grams of lead-II-oxide, followed by 210 grams of lead-VI-Chromate, and then continue to tumble the 
mixture at 150 RPM for 1 hour. Afterwards, the mixture is ready to go. To use, it needs to be pressed into tubes or molds of any 
desirable size and material under a pressure of about 2000 psi. The tubes should then be cured for several days. 

Burn rate: 26 seconds when using 1/4" inch diameter by 3-inch length fuse tubes. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 42% lead-VI-chromate, 42% lead-Il-oxide, 15% silicon, 1% linseed oil 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a delay element in detonators for missiles and bombs. 


H Typical mechanical/chemical fuse for grenades Description 
; "| A standard grenade fuze works using a spring-loaded striker pin, 
ea oe held in place by a safety pin. When the safety pin is released, 
safety pin a ea Besa le fae and pressure upon the safety lever released, the spring-loaded 
a . striker pin rotates around and over, striking a primer. The primer 
4 ; ignites a black powder delay fuse, which burns down to the base 
ql pimertop | * paige 
| igniter. The base igniter acts upon a booster and base charge, 
3 primer body (for HE), or upon an ignition charge for smoke or incendiary 
\ devices. 
delay fuse 
safety lever. 
base igniter 
=o 


05-06-002A: “Gasless” pyrotechnic delay element for detonators and fuses: 

Into a suitable blender or mixer equipped with plastic stirring blade, place 75 milliliters of carbon tetrachloride, followed by 175 
grams of powdered manganese of 325 mesh, and then blend the mixture on low for about 30 minutes at room temperature. After 30 
minutes, throw in 170 grams of lead chromate of 200 mesh, followed by 155 grams of barium chromate of 325 mesh, and then 
continue blending the mixture on low for 1 hour at room temperature. After the mixing operation, place the mixture onto a shallow 
pan and allow it to thoroughly air-dry for several days or so. Thereafter, place the dried mass into a clean ball mill filled with 100 
grams of Teflon coated steel shot of 10 millimeters in diameter, and then tumble the mixture at 200 RPM for about 1 hour to form a 
uniform mixture. After the one-hour tumbling operation. the powder is ready for use. To use, it needs to be pressed into any desirable 
container, tube, mold ect., ect., under high pressure (10,000 psi). 

Burn rate: Moderate 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 
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Ease of ignition (1 to 10): 8% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 35% manganese, 34% lead chromate, 31% barium chromate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a delay element in detonators and fuses for grenades, and a wide variety of munitions. 


sei ariie as producing delay element for black powder charges: 

to a suitable blender or mixer equipped with plastic stirring blade, place 150 milliliters of 95% ethyl a 50 millili 
denatured alcohol, followed by 400 grams of standard powdered chromium, followed by 50 oF Se ee ie 
followed by 50 grams of barium chromate, and then blend the mixture on moderate speed for about 30 minutes at room temperature 
to form a pasty mass. After 30 minutes, the mixture is ready to be used. To use, it merely needs to be laid out onto a shallow pan and 
then allowed to dry. Once thoroughly dry, it needs to be pulverized into a powder using a ball mill or equivalent, and then - th 
powder into any desirable container, pellets, tubes, ect., under high pressure (10,000 psi). : ; 
Burn rate: 1.5 seconds per inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 80% chromium metal, 10% potassium perchlorate, 10% barium chromate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in black powder blasting powders. 


bgeiest st peace delay element for black powder charges (modified): 

© a suitable blender or mixer equipped with plastic stirring blade, place 100 milliliters of 95% ethyl a 50 millili 
denatured alcohol, followed by 150 grams of standard powdered molybdenum, followed by 25 pets ee : ee 
followed by 325 grams of barium chromate, and then blend the mixture on moderate speed for about 30 minutes at an tem erature 
to form a pasty mass. After 30 minutes, the mixture is ready to be used. To use, it merely needs to be laid out onto a shallow i and 
then allowed to dry. Once thoroughly dry, it needs to be pulverized into a powder using a ball mill or equivalent, and then ie the 
powder into any desirable container, pellets, tubes, ect., under high pressure (10,000 psi). : 

Burn rate: 18 seconds per inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 4 

Fase of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 80% molybdenum, 10% potassium perchlorate, 10% barium chromate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in black powder blasting powders. 


iad an ae ees delay element for black powder charges (modified 2): 

0 a suitable blender or mixer equipped with plastic stirring blade, place 100 milliliters of 95% et 50 millili 
denatured alcohol, followed by 133 grams of standard powdered fen. followed by 47.5 oie ar Pee 
followed by 294.5 grams of barium chromate, followed by 25 grams of diatomaceous earth, and then blend the mixture on TmOdeOAe 
speed for about 30 minutes at room temperature to form a pasty mass. After 30 minutes, the mixture is ready to be used. To use, it 
merely needs to be laid out onto a shallow pan and then allowed to dry. Once thoroughly dry, it needs to be pulverized into a oder 
a a ball mill or equivalent, and then press the powder into any desirable container, pellets, tubes, ect., under high sci 10,000 
Burn rate: 40 seconds per inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58.9% barium chromate, 26.6% tungsten metal, 9.5% potassium perchlorate, 5% diatomaceous earth 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


2 
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Pyrotechnic Delay Compositions Pyrotechnic Delay Compositions 


: seen in the usual manner. 

Use: Can be used as a delay element in black powder blasting powders. Lse J 

2 ne id 05-06-005B: Pyrotechnic delay composition for pyrotechnic munitions, fuses, and other means (with decreased burn rate): 
05-06-004A: Pyrotechnic delay composition for ee steel shot of normal diameter size, place 200 grams of finely divided Into a suitable mixing bowl, blender, ect, utilizing a motorized stirrer, place 440 grams of lead-V1I-chromate, followed by 50 grams of 
Into a suitable ball mill, filled with 150 grams of Teflon c ely divided potassium permanganate, followed by 5 grams of standard ___ finely powdered silicon, and then followed by 5 grams of finely powdered aluminum, and then followed by 5 grams of linseed oil. 
antimony of standard mesh, followed Lined ers seleeed then tumble the mixture at 50 RPM until the bulk of the acetone _ Thereafter, add in 150 milliliters of diethyl ether, and then blend the mixture at moderate speed until the bulk of the solvent has 
powdered silicon, and then add in 150 milliliters o oe on As remaining mass onto a shallow tray, and allow it to thoroughly air-dry. / evaporated. Thereafter, place the blended mixture into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the 
evaporates. Once the bulk of the aectene ely one ahs tainer aden a pressure of 1400 psi. A standard black powder fuse can be __ usual diameter, and then tumble the mixture for about 2 hours at 75 RPM. After about 2 hours, the mixture should be ready for 
Thereafter, press the mixture into any desirable tube or con | pressing. To do so. the mixture needs to be pressed into pellets, tablets, discs, rods, ect., under a pressure of about 5000 psi under the 
used for initiation. oa a ip eA HeienE usual means, or it can be extruded into fuse cores under a pressure of about 10.000 psi utilizing the normal techniques. 
Burn rate: 0.25 seconds at 3 millimeters in diameter by 2.5 millimeters 1n heig ___ Burn rate: 42 seconds per foot (of average, actual burn times may vary on pressed dimensions). 
Water resistance: Very good. 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 7% 


Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. os Tendency to cake: None. 

Explosive ability: May detonate under severe eonaInenS beans | Explosive ability: None. 

Percentage: 59% potassium permanganate, 40% Cains ale eae _ Percentage: 88% lead-VI-chromate, 10% silicon, 1% aluminum, 1% linseed oil 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). __ Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in detonators. Use: Can be used as a delay element in fuses, detonators, time fuse, and other elements. 


05-06-005A: Pyrotechnic delay composition for pyrotechnic munitions, fuses, and other means: 


ae : : lead-II-oxide, followed by 195 grams of _ 05-06-006A: Pyrotechnic delay composition for use in blasting caps and detonators: 

Into a suitable mixing bowl, blender, ect, utilizing a ee oe 2 ec, 5 grams of linseed oil. Thereafter.addin = Into a suitable mixing drum, ball mill, ect., place 42 grams of finely powdered “Mischmetal”, which is a commercially available 
lead-VI-chromate, followed by 80 grams of finely ana a Hee speed until the bulk of the solvent has evaporated. Thereafter, | metal alloy containing 49% cerium, 25% lanthanum, 16% neodymium, 4% praseodymium, 2% samarium, 1% terbium, 1% yttrium, 
150 milliliters of diethyl ether, and baa a a price oe Teflon coated steel shot of the usual diameter, and then / and 0.8% iron. Thereafter add in 18 grams of finely powdered aluminum of average mesh, and then tumble the mixture at 100 RPM 
plice the Pind ee sate es aye cae 2 ae the mixture should be ready for pressing. To do so, the mixture _ for about 1 to 2 hours at room temperature. Thereafter, add in 194 grams of finely powdered silicon, and then followed by 500 grams 
tumble the mixture for Seats 2 pon ks i Rene ieee cae a pressure of about 5000 psi under the usual means, or it can be of lead tetraoxide (Pb304), and then continue to blend the mixture for about 1 hour at low RPM. Thereafter, the mixture is ready for 

o be pressed into pellets, tablets, discs, pect, Under a pi : use. 
store an fuse cores ne a pressure of about 10,000 psi utilizing the normal techniques. |. “Buralrate: 17 iniliiesconde per Salhisaeasls 
a rate: 26 seconds per foot (of average, actual burn times may vary on pressed dimensions). p Pp 


Water resistance: Very good. 
Water resistance: Very good. 


Stability: Can be stored for many years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 


Explosive ability: None. 7 ; 
os ies lead-H-oxide, 39% lead-VI-chromate, 16% silicon, I % linseed oil 
ge: 


_ Stability: Can be stored for many years. 
_ Flammability (1 to 10): 9+ 

__ Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 


Percentage: 66.3% lead tetraoxide, 25.7% silicon, 5.5% mischmetal, 2.3% aluminum, 0.20% mixed impurities 


; ; ; techie mbense) ; | Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
eerie ie ener Fete ee eR fie fuse, and other elements. Is more adapted for use as a delay element in __ Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 
Use: Can be used as 5 ° ’ ? : 
artillery shell fuses. _ 05-06-006B: Pyrotechnic delay composition for use in blasting caps and detonators (reduced burn rate): 
: : : 75 millimeter projectiles __ This operation is identical to the previous, but the aluminum is replaced with copper. Into a suitable mixing drum, ball mill, ect., place 
Classic grazing fire fuze itor use in 25 to 75 mull . | _ 42 grams of finely powdered “Mischmetal”, which is a commercially available metal alloy containing 49% cerium, 25% lanthanum, 
ai grazing release _ 16% neodymium, 4% praseodymium, 2% samarium, 1% terbium, 1% yttrium, and 0.8% iron. Thereafter add in 18 grams of finely 
plunger | powdered copper of average mesh, and then tumble the mixture at 100 RPM for about 1 to 2 hours at room temperature. Thereafter, 
ascsmnbly eeeanene tetryl booster _ add in 194 grams of finely powdered silicon, and then followed by 500 grams of lead tetraoxide (Pb304), and then continue to blend 


the mixture for about 1 hour at low RPM. Thereafter, the mixture is ready for use. 
Burn rate: 61 milliseconds per small sample. 
Water resistance: Very good. 
_ Stability: Can be stored for many years. 
RDX base Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 66.3% lead tetraoxide, 25.7% silicon, 5.5% mischmetal, 2.3% copper, 0.20% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


nose cone 


| bod 
seats ‘ceniriflical 


fuse system 


rotator release 
catch 


Details: — 
i i i ectile 
his fuze works in a similar manner to other point initiating, point detonating fuses for use in explosive a. Western) aes 
? fired fie contifual force caused by the rapid acceleration of the projectile forces the sea dae e ae see . 
. south When this ‘happens, the primer assembly (not text written, ie a on the eee stones Se a eke 
i i i hard target, the spring- » an 
triker assembly. Upon impact, or upon grazing a targ : rik i Menara 
pina upon the ae ical on the north side of the centrifugal fuse system. This activity begins the exp 
p 
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05-06-006C: Pyrotechnic delay composition for use in blasting caps and detonators (reduced burn rate): 
' This operation is identical to the previous, but the copper is replaced with tin. Into a suitable mixing drum, ball mill, ect., place 42 
| grams of finely powdered “Mischmetat’, which is a commercially available metal alloy containing 49% cerium, 25% lanthanum, 
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16 ai ee a ee cl too bare a toon Gupernrs Draft ot 
‘ti ixture at or e. : 
ae eae fee by 500 grams of lead tetraoxide (Pb304), and then continue to blend the 
mixture for about 1 hour at low RPM. Thereafter, the mixture is ready for use. 
Burn rate: 158 milliseconds per small sample. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Snipe ee be Lid Gea 25.7% silicon, 5.5% mischmetal, 2.3% tin, 0.20% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). ; 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


: ae, 3 : pases 
-06- : technic delay composition for use in blasting caps and detona 
ee : pecs drum, Sieuace ee equipped with a motorized stirrer in the usual means, place 35 grams of finely powdered 


i i ini j 5% lanthanum, 16% neodymium, 4% 
“Mi * ich i ercially available metal alloy containing 49% cerium, 25 fs 
ee ee, ae 1% yttrium, and 0.8% iron. Thereafter add in 15 grams : ieee heats iyi of 
(0 millili biend the mixture on moderate speed for about 5 to 10 minutes. 
average mesh, followed by 200 milliliters of acetone, and then ‘ cages nen 
: Idi ) ili d then followed by 59.6 grams of potassium permang ; 
Thereafter, add in 90.2 grams of finely powdered silicon, an ara 
i ' i i . tes. Thereafter, the mixture is ready for use. To use, the p 
continue to blend the mixture until the bulk of the acetone evapora : ei ae 
i i i d the resulting dried mass then pulverized in a ball mill nilec 
mixture simply needs to be dried at room temperature, an g i ae ceeds cea cous 
i i i bling to prevent dust kick-up and possible g 
coated steel shot of the usual diameter. Use caution when tumbling : ppaetees 
i Iverized mixture simply needs to be passe g 

ing Teflon coated steel balls. After the tumbling process, the dried pu | 
nae 200 to 500 mesh to separate out the various grain sizes. The grains can then be pressed under pressure into any desirable 
blasting cap, detonator, ect. ; 
Burn rate: 140 milliseconds per small grain sample. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 

ive ability: None. ; ate ce 

pec oe ra silicon, 29.8% potassium permanganate, 17.5% mischmetal, 7.5% magnesium, 0.10% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). ; 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


i iti i i d detonators (reduced burn rate): 
-06-007B: otechnic delay composition for use in blasting caps an rp ac 
ee fe edie to the ns one, but the permanganate is simply leet with ine Sa oe ee " 
i i i irrer i | means, place 34 grams of finely po , wh 
drum, blender, ect., equipped with a motorized stirrer in the usua : PE a ee, 
' i i ini ium, 25% lanthanum, 16% neodymium, 4% praseodymium, : 
a commercially available metal alloy containing 49% cerium, . ; : ed ea 
i i i i ly powdered magnesium of average A 
1% terbium, 1% yttrium, and 0.8% iron. Thereafter add in 14.6 grams of fine v ee 
illilite : i d for about 5 to 10 minutes. Thereafter, add in 6/.6 g 
200 milliliters of acetone, and then blend the mixture on moderate spee rab ee ane 
ili 63.6 grams of manganese dioxide, and then continue to 
finely powdered silicon, and then followed by . ‘ a come eas ne RE 
dy for use. To use, the pasty mixture simply 
bulk of the acetone evaporates. Thereafter, the mixture is ready Oe aces vite 
i j ized in a ball mill filled with Teflon coated steel shot 0 
ee Seen iction igniti d by the tumbling Teflon coated steel balls. After 
i tumbling to prevent dust kick-up and possible friction ignition caused by g i 

ie ae process, the fried pulverized mixture simply needs to be passed through mesh screens of 200 to 500 mesh to separate out 
the various grain sizes. The grains can then be pressed under pressure into any desirable blasting cap, detonator, ect. 

Burn rate: 570 milliseconds per small grain sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

losive ability: None. ; nsiee 7 
spoken yee silicon, 31.8% manganese dioxide, 17% mischmetal, 7.3% magnesium, 0.10% mixed impurities 
* = ‘ * 4 . . . is sture). 
Classification: Deflagrating explosive (classified as pyrotechnic mix 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 
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05-06-007C: Pyrotechnic delay composition for use in blasting caps and detonators: 

Into a suitable mixing drum. blender, ect., equipped with a motorized stirrer in the usual means, place 38 grams of finely powdered 
“Mischmetal’, which is a commercially available metal alloy containing 49% cerium, 25% lanthanum, 16% neodymium, 4% 
praseodymium, 2% samarium, 1% terbium, 1% yttrium, and 0.8% iron. Thereafter add in 38 grams of finely powdered magnesium of 
average mesh, followed by 200 milliliters of acetone, and then blend the mixture on moderate speed for about 5 to 10 minutes. 
Thereafter, add in 136.5 grams of finely powdered silicon, followed by 215 grams of lead dioxide, followed by 72.5 grams lead-VI- 
chromate, and then continue to blend the mixture until the bulk of the acetone evaporates. Thereafter, the mixture is ready for use. To 
use, the pasty mixture simply needs to be dried at room temperature, and the resulting dried mass then pulverized in a ball mill filled 
with Teflon coated steel shot of the usual diameter. Use caution when tumbling to prevent dust kick-up and possible friction ignition 
caused by the tumbling steel balls. After the tumbling process, the dried pulverized mixture simply needs to be passed through mesh 


screens of 200 to 500 mesh to separate out the various grain sizes. The grains can then be pressed under pressure into any desirable 
blasting cap, detonator, ect. 


Burn rate: 200 milliseconds per 0.30 inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43% lead dioxide, 27.3% silicon, 14.5% lead- Vi-chromate, 7.6% mischmetal, 7.6% magnesium 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-007D: Pyrotechnic delay composition for use in blasting caps and detonators (reduced burn rate): 

Into a suitable mixing drum, blender, ect., equipped with a motorized stirrer in the usual means, place 22.1 grams of finely powdered 
“Mischmetal’, which is a commercially available metal alloy containing 49% cerium, 25% lanthanum, 16% neodymium, 4% 
praseodymium, 2% samarium, 1% terbium, 1% yttrium, and 0.8% iron. Thereafter add in 22.1 grams of finely powdered magnesium 
of average mesh, followed by 150 milliliters of acetone, and then blend the mixture on moderate speed for about 5 to 10 minutes. 
Thereafter, add in 79.4 grams of finely powdered silicon, followed by 28.2 grams of lead dioxide, followed by 48.2 grams barium 
nitrate, and then continue to blend the mixture until the bulk of the acetone evaporates. Thereafter, the mixture is ready for use. To 
use, the pasty mixture simply needs to be dried at room temperature, and the resulting dried mass then pulverized in a ball mill filled 
with Teflon coated steel shot of the usual diameter. Use caution when tumbling to prevent dust kick-up and possible friction ignition 
caused by the tumbling steel balls. After the tumbling process, the dried pulverized mixture simply needs to be passed through mesh 


screens of 200 to 500 mesh to separate out the various grain sizes. The grains can then be pressed under pressure into any desirable 
blasting cap, detonator, ect. - 


Burn rate: 350 milliseconds per 0.30 inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 39.7% silicon, 24.1% barium nitrate, 14.1 lead dioxide, 11% mischmetal, 11% magnesium, 0.10% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-007E: Pyrotechnic delay composition for use in blasting caps and detonators with increased burn rate: 

Into a suitable mixing drum, blender, ect., equipped with a motorized stirrer in the usual means, place 9.2 grams of finely powdered 
“Mischmetal’, which is a commercially available metal alloy containing 49% cerium, 25% lanthanum, 16% neodymium, 4% 
pPraseodymium, 2% samarium, 1% terbium, 1% yttrium, and 0.8% iron. Thereafter add in 9.2 grams of finely powdered magnesium of 
average mesh, followed by 150 milliliters of acetone, and then blend the mixture on moderate speed for about 5 to 10 minutes. 
Thereafter, into a clean empty ball mill, place 16 grams of finely powdered “Mischmetal’, which is a commercially available metal 
alloy containing 49% cerium, 25% lanthanum, 16% neodymium, 4% praseodymium, 2% samarium, 1% terbium, 1% yttrium, and 
0.8% iron, followed by 37.4 grams of ‘finely powdered silicon, and then tumble the mixture at about 100 RPM for about 15 minutes. 
Note: this tumbling operation can be preformed before the previous blending mix. After the tumbling operation, throw in the 
acetone/mischmetal/magnesium mixture, and then continue to tumble the mixture for about 10 minutes at room temperature. 
Thereafter, add in 120.5 grams of additional Jinely powdered silicon, followed by 307.5 grams of lead tetraoxide (Pb304), and then 
followed by 100 grams of Teflon coated steel shot of 5 millimeters in diameter, and then continue to tumble the mixture until all the 
acetone evaporates. Note: heat and/or vacuum can be added to speed up the evaporation process. Note: Use caution when tumbling to 
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prevent dust kick-up and possible friction ignition caused by the tumbling steel balls. Thereafter, the mixture is ready for use. To use, 
the dry pulverized mixture simply needs to be passed through mesh screens of 200 to 500 mesh to separate out the various grain sizes. 
The grains can then be pressed under pressure into any desirable blasting cap, detonator, ect. 
Burn rate: 170 milliseconds per 0.5 inch. 
Water resistance: Very good. 
Stability: Can be stored for many vears. 
Flammability (1 to 10): 9+ 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 61.5% lead tetraoxide, 31.5% silicon, 5% mischmetal, 1.8% magnesium, 0.20% mixed impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-008A: Pyrotechnic delay composition for use in blasting caps and detonators: 

Into a suitable mixing drum, blender, ect., equipped with a motorized stirrer in the usual means, place 33.5 grams of finely powdered 
magnesium of average mesh, followed by 200 milliliters of acetone, and then add in 60.2 grams of finely powdered silicon, and then 
blend the mixture on moderate speed for about 5 to 10 minutes. Thereafter, add in 156.2 grams of lead tetraoxide (Pb304), and then 
continue to blend the mixture until the bulk of the acetone evaporates. Thereafter, the mixture is ready for use. To use, the pasty 
mixture simply needs to be dried at room temperature, and the resulting dried mass then pulverized in a ball mill filled with Teflon 
coated steel shot of the usual diameter. Use caution when tumbling to prevent dust kick-up and possible friction ignition caused by the 
tumbling steel balls. After the tumbling process, the dried pulverized mixture simply needs to be passed through mesh screens of 200 
to 500 mesh to separate out the various grain sizes. The grains can then be pressed under pressure into any desirable blasting cap, 
detonator, ect. 

Burn rate: 86 milliseconds per small grain sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 
Percentage: 62.5% lead tetraoxide, 24% silicon, 13.4% magnesium, 0.10% mixed impurities i 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). i 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. i 


05-06-009A: Standard pyrotechnic delay composition for use in blasting caps and detonators: 

Into a suitable vertical ball mill, place 160 grams of lead tetraoxide, and then add in 40 grams of finely powdered silicon, and then 

throw in 50 milliliters of diethyl ether, and then rotate the mixing drum at 150 RPM until all the ether evaporates, and a uniform 

powder is obtained. Thereafter, the mixture is ready to use. To use, it simply needs to be pressed into the right location of any 

desirable blasting cap or detonator. This composition is best used before the lead azide charge. 

Burn rate: 74 milliseconds per 10.5 millimeter length sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 : 
Ease of ignition (1 to 10): 8+ | 
Tendency to cake: None. i 
Explosive ability: None. | 
Percentage: 80% lead tetraoxide, 20% silicon | 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). : 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-009B: Standard pyrotechnic delay composition for use in blasting caps and detonators (reduced burn rate): 

Into a suitable vertical ball mill, place 186 grams of lead tetraoxide, and then add in 14 grams of finely powdered silicon, and then 
throw in 50 milliliters of diethyl ether, and then rotate the mixing drum at 150 RPM until all the ether evaporates, and a uniform 
powder is obtained. Thereafter, the mixture is ready to use. To use, it simply needs to be pressed into the right location of any 
desirable blasting cap or detonator. This composition is best used before the lead azide charge. 

Burn rate: 430 milliseconds per 8-millimeter length sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 
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Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 93% lead tetraoxide, 7% silicon 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as an explosive delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-0104: Standard slow burning pyrotechnic delay composition for use in blasting caps and detonators: 

Into a suitable mixing bowl, blender, ect., equipped with the usual style of motorized stirrer, place 150 milliliters of acetone, followed 
by 101.5 grams of barium chromate, followed by 179.5 grams of lead-VI-chromate, followed by 180 grams of lead tetraoxide 
(Pb304), followed by 31 grams of finely powdered silicon, and then followed by 8 grams of finely powdered selenium, and then 
blend the mixture on moderate speed until the bulk of the acetone evaporates. Thereafter, place the mixture onto a shallow pan or tray 
and allow it to thoroughly air-dry. Afterwards, place the dried mass into a clean ball mill, filled with 100 grams of Teflon coated steel 
shot of 10 millimeters in diameter, and then tumble the mixture at 100 RPM for about 30 minutes to forma uniform mixture 
Thereafter, the powder is ready for use. To use, the powder simply needs to be pressed into any desirable blasting cap, fuse detonator 
or mold under mild pressure, or the powder can be dead pressed at several thousand pounds per square inch into elle discs rods 
ect., depending on the dimensions of the cap, detonator, or fuse. 
Burn rate: 5 % seconds at 1 inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 36% lead tetraoxide, 35.9% lead-VI-chromate, 20.3% barium chromate, 6.2% silicon, 1.6% selenium 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-011A: Pyrotechnic delay composition for use in blasting caps and detonators: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual size and diameter, place 225 grams of barium peroxide 
followed by 75 grams of finely powdered selenium. Thereafter, add in 150 milliliters of hexane, and then tumble the mixture at 50 
RPM for about 30 minutes. Thereafter, place the tumbled mixture onto a shallow pan, and allow it to thoroughly air-dry. Once it has 
dried, place it back into a clean ball mill, filled with Teflon coated steel shot of the usual diameter, and then tumble the dried mass at 
150 RPM for about 30 to 40 minutes. Thereafter, add in 33.3 grams of a low melting alloy, prepared by melting together, 28.3 grams 
of lead and 5 grams of tin, and then pulverizing the cooled alloy thereafter. Then continue to tumble the mixture at 150 RPM for 
about 30 more minutes. Afterwards, the uniform mixture is ready for use. To use, the mixture can be pressed loosely into any desirable 
blasting cap or detonator in the usual manner, or pressed into any desirable tube, container, mold, ect., under a pressure of about 8000 
psi. The mixture is readily ignited by a black powder fuse or electric squib. 

Burn rate: 371 milliseconds. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 67.5% barium peroxide, 22.5% selenium, 8.4% lead, 1.5% tin, 0.1% mixed impurities or equivalent 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-012A: Pyrotechnic delay composition for use in blasting caps and detonators: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 19.2 grams of finely powdered silicon, followed by 22 grams of a 
powdered metal alloy containing 70% titanium, and 30% nickel, followed by 166 grams of finely powdered zinc, and then followed 
by 200 grams of potassium permanganate. Then add in 150 milliliters of hexane, and then blend the mixture on high speed at room 
temperature until the bulk of the hexane evaporates. Thereafter, place the semi-pasty mass onto a shallow pan or tray, and then allow it 
to thoroughly air-dry. Thereafter, place the dried mass into a suitable ball mill, filled with Teflon coated steel shot of the usual 
diameter and weight, and then tumble the mixture for about 1 hour at 150 RPM. Thereafter, the uniform powder is ready for use. To 
use, it simply needs to be pressed into tablets, pellets, discs, ect., under a pressure of 30000 psi. 

Burn rate: 150 at 0.20 inch length. 

Scatter: 25+ 

Water resistance: Very good. 


Pyrotechnic Delay Compositions 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 49.1% potassium permanganate, 40.7% zinc, 5.4% metal alloy, 4.7% silicon, 0.10% balanced material 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-012B: Pyrotechnic delay composition for use in blasting caps and detonators (modified—metal alloy free): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 19.2 grams of finely powdered silicon, followed by 1 66 grams of 
finely powdered zinc, and then followed by 200 grams of potassium permanganate. Then add in 150 milliliters of hexane, and then 
blend the mixture on high speed at room temperature until the bulk of the hexane evaporates. Thereafter, place the semi-pasty mass 
onto a shallow pan or tray, and then allow it to thoroughly air-dry. Thereafter, place the dried mass into a suitable ball mill, filled with 
Teflon coated steel shot of the usual diameter and weight, and then tumble the mixture for about 1 hour at 150 RPM. Thereafter, the 
uniform powder is ready for use. To use, it simply needs to be pressed into tablets, pellets, discs, ect., under a pressure of 30000 psi. 
Burn rate: 200 at 0.45 inch length. 

Scatter: 15+ 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 51.9% potassium permanganate, 43% zinc, 4.9% silicon, 0.2% balanced material 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-012C: Pyrotechnic delay composition for use in blasting caps and detonators (permanganate free): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 100 grams of finely powdered metal alloy containing 70% 
zirconium and 30% nickel followed by 100 grams of lead tetraoxide. Then add in 150 milliliters of hexane, and then blend the 
mixture on high speed at room temperature until the bulk of the hexane evaporates. Thereafter, place the semi-pasty mass onto a 
shallow pan or tray, and then allow it to thoroughly air-dry. Thereafter, place the dried mass into a suitable ball mill, filled with Teflon 
coated steel shot of the usual diameter and weight, and then tumble the mixture for about 1 hour at 150 RPM. Thereafter, the uniform 
powder is ready for use. To use, it simply needs to be pressed into tablets, pellets, discs, ect., under a pressure of 30000 psi. 

Burn rate: 190 at 0.55 inch length. 

Scatter: 15+ 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% metal alloy, 50% lead tetraoxide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-013A: Pyrotechnic delay composition for use in blasting caps and detonators (nitrocellulose reinforced): 

Into a suitable mixing bowl, equipped with motorized stirrer. place 180 grams of finely divided silicon, followed by 204 grams of 
finely divided copper, followed by 216 grams of lead dioxide, and then followed by 5 grams of nitrocellulose. Then add in 150 
milliliters of hexane, and then blend the mixture on high speed at room temperature until the bulk of the hexane evaporates. 
Thereafter, place the semi-pasty mass onto a shallow pan or tray, and then allow it to thoroughly air-dry. Thereafter, place the dried 
mass into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, and then tumble the mixture for 
about 1 hour at 150 RPM. Thereafter, the uniform powder is ready for use. To use, it simply needs to be pressed into tablets, pellets, 
discs, ect., under a pressure of 30000 psi. Can be ignited using any standard means. 

Burn rate: Test fires at 90+ milliseconds. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 
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Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35.7% lead dioxide, 33.7% copper metal, 29.7% silicon, 0.82% nitrocellulose, 0.08% balanced ingredients 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element in fuses, detonators, time fuse, blasting caps, ect. 


05-06-014A: Pyrotechnic delay composition for use grenade fuses (activated by primer): 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 150 milliliters of diethyl ether or acetone, and 
then add in 156 grams of a commercially available aluminum/magnesium alloy, containing 50% aluminum and 50% magnesium. 
The alloy should be in finely ground state. Thereafter, add in 141 grams of barium nitrate, followed by 3 grams of caster oil, and 
then blend the mixture until the bulk of the solvent evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan and 
allow the mass to thoroughly air-dry. Thereafter, place the dried mass into a clean ball mill, filled with 200 grams or more of Teflon 
coated steel shot of the usual diameter, and then tumble the mixture at 300 RPM for about 1 hour. Thereafter, the mixture is ready for 
use. To use, the mixture needs to be pressed into pellets, discs, tablets, or rods under a pressure of about 15000 psi in the usual 
manner. The mixture can be ignited by a standard percussion primer. 

Burn rate: Above moderate. 

Waiter resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on combustion). 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52% aluminum/magnesium alloy, 47% barium nitrate, 1% castor oil 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in grenade fuses. 


05-06-014B: Pyrotechnic delay composition for use grenade fuses (activated by primer), modified: 

Into a suitable ball mill, containing Teflon coated steel shot of the usual diameter and weight, place 52 grams of finely divided copper 
metal, followed by 52 grams of finely powdered silicon, followed by 52 grams of finely divided zinc of average mesh, and then 
followed by 3 grams of castor oil. Thereafter, tumble the mixture of metals for about 30 minutes to coat them with the oil. After 30 
minutes, throw in 14] grams of barium nitrate, and then continue to tumble the mixture at 150 RPM for about 1 hour. Thereafter, the 
mixture is ready for use. To use, the mixture needs to be pressed into pellets, discs, tablets, or rods under a pressure of about 15000 psi 
in the usual manner. The mixture is readily ignited by a standard percussion primer. 

Burn rate: Above moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on combustion). 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47% barium nitrate, 17.3% copper metal, 17.3% silicon, 17.3% zinc, 1% castor oil, 0.10% balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in grenade fuses. 


05-06-015A: Pyrotechnic delay composition for use in fuses for various military devices: 

Into a suitable ball mill, containing Teflon coated steel shot of the usual diameter and weight, place 100 grams of tin dioxide, 
followed by 65 grams of a finely powdered zirconium/nickel alloy containing 70% zirconium and 30% nickel, followed by 75 grams 
of finely divided antimony, followed by 25 grams of potassium perchlorate, and then followed by 235 grams of bismuth trioxide. 
Thereafter, tumble the mixture for about 30 minutes to form a uniform mixture. After 30 minutes the mixture is ready for use. To use 
the mixture needs to be pressed into pellets, discs, tablets, or rods under a pressure of about 15,000 psi in the usual manner. The 
mixture is ignited by any standard means, but ignition utilizing electric devices may not work satisfactorily. 

Burn rate: 11 millimeters per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 (based on combustion, yields a hot slag). 

Ease of ignition (1 to 10): 6 (based on black powder ignition). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47% bismuth trioxide, 20% tin dioxide, 15% antimony, 13% zirconium/nickel alloy, 5% potassium perchlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
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Use: Used in time fuses, and other devices where a delay between primary actions is required. 


jecti Details: 
i projectiles : 
Standard impect Rae ® Pral Standard impact fuze works in a typical manner, where asa 
plunger spring loaded striker is set in place using a spring loading, 
which is released upon impact of the fuze on a hard target. 
Grazing fire centrifugal release latches ensure the fuze will 
spring body detonate even if it grazes a hard target. 
: loading /- ¥ _rotating disc 
centrifugal. 
disc grazing fire 
grazing Be i= centrifugal release 
release pin A 
striker 
firing pin 
primer assembly 
delay assembly = alternative 
centrifugal pins 
+ ==—booster assembly 
| RDX base Charge 


i iti i i ilitary devices (decreased burn rate): 
.06-015B: Pyrotechnic delay composition for use in fuses for various maili e . : 
pee a procedure is a modification to decrease the burn rate of ard site Be ae ana ar - on 
i ei 0 grams of tin dioxide, followed by 
coated steel shot of the usual diameter and weight, place 100 gr ee ee ys 
i i i ; ini irconi d 30% nickel, followed by 50 grams of finely divided antimony. 
zirconium/nickel alloy containing 70% zirconium an - follc ee eae ae 0 
i then followed by 275 grams of bismuth trioxide. Thereatter, ) 
aa hea aac Oa i i i dy f e. To use. the mixture needs to be pressed into pellets, 
inutes to for a uniform mixture. After 30 minutes the mixture is ready lor use. e, nix tur 
dises nee or rods under a pressure of about 15,000 psi in the usual manner. The mixture is ignited by any standard means, but 
ignition utilizing electric devices may not work satisfactorily. 
Burn rate: 7 millimeters per second. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 (based on combustion, yields a hot slag). 
Ease of ignition (1 to 10): 6 (based on black powder ignition). 
Tendency to cake: None. 
ive ability: None. ; ; ; 
ee pe bismuth trioxide, 20% tin dioxide, 10% antimony, 10% zirconium/nickel alloy, 5% potassium perchlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). a less 
Use: Used in time fuses, and other devices where a delay between primary actions Is required. 


-06-015C: Pyro i y iti i vari ili devices (decreased burn rate): 

05-06-015C: technic delay composition for use in fuses for various military Ee 

Into a suitable mixing bowl equipped with motorized stirrer in the usual means. place 250 grams of tin dioxide, followed 155 grams 
= 


of titanium dioxide, followed by 50 grams of finely divided antimony, followed by 20 grams of finely powdered boron, followed by 


25 grams of potassium perchlorate, and then add in 150 milliliters of acetone, and then blend the mixture until the bulk of the acetone 


evaporates. Thereafter, place the damp mixture onto a shallow pan or tray, a — pa a ene einen Reena Ts 
; ui i i t of 5 milliliter : 

ied mass into a suitable ball mill, filled with 200 grams of Teflon coated steel sno 7 

a ae at 200 RPM or more, for about 1 hour to form a uniform powder. Thereafter, the mixture is ready for ee on > 

powder simply needs to be pressed into pellets, tablets, rods, ect., in the usual manner. Can be ignited using any suita ‘ 

Burn rate: 2 to 3 millimeters per second. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 (based on combustion, yields a hot slag). 

Ease of ignition (1 to 10): 6 (based on black powder ignition). 

Tendency to cake: None. 


Explosive ability: None. ; ; 
span Se 50% tin dioxide, 31% titanium dioxide, 10% antimony, 5% potassium perchlorate, 4% boron 
ge: 
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Pyrotechnic Delay Compositions 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in time fuses, and other devices where a delay between primary actions is required. 


05-06-016A: Moldable pyrotechnic delay composition for use in fuses: 

Into a suitable mixing bowl. equipped with motorized stirrer in the usual means, place 24/ grams Dapon 35 diallyl phthalate 
prepolymer (sold by the FMC Corp.), followed by 8.6 grams of diallyl phthalate monomer, followed by 650 milligrams of zulu blue 
dye (sold by the Harshaw Chemical Co.), followed by 5 grams of calcium stearate, followed by 5 grams of butylperbenzoate, and 
then add in 1800 milliliters of acetone, and then blend the mixture until the bulk of the acetone evaporates, and/or a pasty mass 
remains. Note: vacuum can be used to remove the acetone if desired, but requires the proper equipment in the normal fashion. 
Thereafter, place the paste into a heated ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter, and ball mill 
the mass at 75 Celsius at 200 RPM until a fine powder is obtained. Now, into a clean ball mill filled with 200 grams of Teflon coated 
steel shot of the usual diameter, followed by 62 grams of finely divided boron powder, followed by 62 grams of calcium silicide, 
followed by 384 grams of potassium perchlorate, and then followed by 95 grams of red lead oxide, and then tumble the mixture at 
300 RPM for about 1 hour to form a uniform powder. Thereafter, the mixture is ready for use. To use, the powder simply needs to be 
pressed into pellets, tablets, rods, ect., at 10,000 psi at 180 Celsius. Can be ignited using any suitable means. 

Burn rate: Slow. Burns smoothly. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 (based on combustion, yields a hot slag). 

Ease of ignition (1 to 10): 6 (based on black powder ignition). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 44% potassium perchlorate, 28% Dapon prepolymer, 11% red lead oxide, 7% calcium silicide, 7% boron, 1.36% 
moisture, 1% diallyl phthalate monomer, 0.57% calcium stearate, 0.57% butylperbenzoate, 0.07% zulu blue dye 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in multiple devices where a smooth burning delay element is required. 


05-06-017A: Pyrotechnic delay composition for use in fuses: 

Into a suitable ball mill, place 10 milliliters of ethyl acetate, followed by 5 grams of nitrocellulose of average nitrogen content. 
Thereafter, add in 60 grams of finely divided selenium metal, and then tumble the mixture at 100 RPM for about 30 minutes. 
Thereafter, place this tumbled mixture onto a shallow pan, and allow it to thoroughly air dir. Now, into a separate mixing bowl, 
equipped with motorized stirrer. place 200 milliliters of 95% ethyl alcohol, and then add in the dried selenium material. Thereafter, 
add in 340 grams of barium peroxide, and then blend the mixture at moderate speed for about 1 hour. Thereafter, the mixture is ready 
for use. To use, the mixture needs to be pressed into any desired fuse body, container, mold, fuse cord, ect., under high pressure, and 
then cure the devices in a oven at moderate temperature. 

Burn rate: Burns rather slow on average—depends on pressure of molding. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ (based on combustion, yields a hot slag). 

Kase of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 84.9% barium peroxide, 14.9% selenium metal, 0.2% nitrocellulose 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in multiple devices where a smooth burning delay/fuse element is required. 


05-06-018A: Pyrotechnic delay composition for multiple uses: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual manner, place 50 grams of barium nitrate, followed by 225 
grams of silicon powder, and then followed by 225 grams of sodium azide. Thereafter, tumble the mixture at 250 RPM for about 2 
hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desired fuse body, container, mold, 
fuse cord, ect., under high pressure in the usual manner. Should be ignited using a high temperature ignition composition. 

Burn rate: Slow—with difficulty. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% sodium azide, 45% silicon powder, 10% bariutn nitrate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
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Pyrotechnic Delay Compositions 
Use: Can be used in time fuse, grenades, and shells, and for other uses. 


05-06-018B: Pyrotechnic delay composition for multiple uses: 
Into a suitable ball mill, filled with Teflon coated steel shot of the usual manner, place 50 grams of potassium perchlorate, followed 


by 225 grams of potassium azide, and then followed by 225 grams of magnesium powder. Thereafter. tumble the mixture at 250 
RPM for about 2 hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desired fuse body, 
container, mold, fuse cord, ect., under high pressure in the usual manner. Should be ignited using a high temperature ignition 
composition. 

Burn rate: Slow—with difficulty. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 


Explosive ability: None. 
Percentage: 45% potassium azide, 45% magnesium powder, 10% potassium perchlorate 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in time fuse, grenades, and shells, and for other uses. 


05-06-019A: Pyrotechnic delay composition for multiple uses: 
Into a suitable ball mill, filled with Teflon coated steel shot of the usual manner, place 490 grams of silver-I-chromaite, and then 


followed by 10 grams of red phosphorus. Thereafter, spray in 75 milliliters of hexane, and then tumble the mixture at 150 RPM for 
about 3 hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into pellets, tablets, rods, ect.. under 
high pressure or pressed into time fuses of any desired diameter and length in the usual manner. Can be ignited using any desired 


means. 
Burn rate: 10 seconds per inch at .22-inch diameter. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 98% silver-I-chromate, 2% red phosphorus 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in time fuse and any desired munitions where an applicable delay is needed. 


05-06-019B: Pyrotechnic delay composition for multiple uses: 
Into a suitable ball mill, filled with Teflon coated steel shot of the usual manner, place 450 grams of calcium chromate, and then 


followed by 50 grams of red phosphorus. Thereafter, spray in 125 milliliters of hexane, and then tumble the mixture at 175 RPM for 
about 3 hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into pellets, tablets, rods, ect., under 
high pressure or pressed into time fuses of any desired diameter and length in the usual manner. Can be ignited using any desired 


means. 
Burn rate: 17 seconds per inch at .22-inch diameter. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 90% calcium chromate, I 0% red phosphorus 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in time fuse and any desired munitions where an applicable delay is needed. 


05-06-020A: Pyrotechnic delay composition for multiple uses: 
Into a suitable ball mill, filled with Teflon coated steel shot of the usual manner, place 450 grams of red iron oxide, followed by 75 


grams of red phosphorus, followed by 15 grams of copper-II-oxide, followed by 50 grams of sodium hypophosphite, and then 
followed by 75 grams of sodium chlorate. Thereafter, spray in 125 milliliters of hexane or ether, and then tumble the mixture at 175 
RPM for about 1 hour. Thereafter, add in 50 grams of sodium chloride 
1 hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into pellets, tablets. rods, ect., under high 
pressure or pressed into time fuses of any desired diameter and length in the usual manner. Can be ignited using any desired means. 
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, and then continue to tumble the mixture at 200 RPM for about 


Pyrotechnic Delay Compositions 


Burn rate: Exact time may vary. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 ° 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 62.93% red iron oxide, 10.48% j 

sodiue ele gio ope ie os bee ee 0.48% sodium chlorate, 6.99% sodium hypophosphite, 6.99% 
elassiticagon: Deflagrating explosive (classified as pyrotechnic mixture) 

Use: Can be used in time fuse and any desired munitions where an applicable delay is needed 


05-06-021A: Pyrotechnic delay composition for multipl : 
Into a suitab i i near te 
pane atcha ae a ean coated steel shot of the usual manner, place 450 grams of barium peroxide, followed b 
Paes Aen Cah 0 ie by 300 grams of strontium chromate, followed by 25 grams of silver-F-oxide ath : 
prnMn hd itl ly powdered food starch. Thereafter, spray in 150 milliliters of hexane or ether. and th certs 
or about 2 hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be cee eens 
S, 


tablets, rods, ect. Py under high r & OF pI i t e fuses of any desired dia ete d go T. 
: * . Pp essure 0 essed mnto tim: i i i 


Burn rate: 15 seconds per inch at .22-inch diameter. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 : 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46.63% bari i g j 

abe es eset sett baie 31.08% strontium chromate, 10.36% red phosphorus, 9.32% food starch, 2.59% silver-I- 
Classification: Deflagrating explosive (classified as pyrotechnic mixture) 

Use: Can be used in time fuse and any desired munitions where an applicable delay is needed 


Sead ene Siege pyrotechnic delay composition for multiple uses: 

ae eo aiaaes ae piso coated steel shot of the usual weight, place 50 grams of zirconium powder, followed by 5 
ise E eas isi ae tumble the mixture at 200 RPM for about 2 hours. Thereafter, place the tumbled mae ‘4 
sh ines se ey rad ina stirrer, and then add in 250 milliliters of 95% ethyl alcohol, and then Cio 
A od ae . . caer = oe cial 45 minutes at moderate speed. Thereafter, the mixtures ay i 
temperature. The mixture can be easily ignited using ee ea 

Burn rate: 11 seconds per inch at .22 inch diameter. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4% 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 90% barium chromate, 5% zirconium powder, 5% sulfur 

Classification: Deflagrating explosive (classified as pyrotechnic mixture) 

Use: Can be used in explosive munitions where a gasless delay element is required 


eee oe delay composition for multiple uses: 

uitable , filled with Teflon coated steel shot of th ich 

a e usual weight, place 80 grams of finely divi 

< nes be that ie pe ae ianee tumble the mixture at 150 RPM for about 2 hours ee ee = 
xing ‘ pped with motorized stirrer, and then add i 5 millili 15 ee” 

| er, in 175 milliliters of 95% et 

i eee sea CiPGHAare, Thereafter, blend the mixture for about 45 minutes at Pa ieeo a sie eedes 2 

as . To use. t e mixture needs to be pressed into tablets, pellets, rods, ect, under high press ; d cease a ea 

: mperature. The mixture can be easily ignited using any desired means poner pe ergo 

urn rate: 13 seconds per inch at .22-inch diameter. 
Water resistance: Very good. 
Stability: Can be stored for many years. 


Flammability (1 to 10): 4% 


Pyrotechnic Delay Compositions 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 80% strontium chromate, 16% manganese, 4% sulfur 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in explosive munitions where a gasless delay element is required. 


05-06-022C: Gasless pyrotechnic delay composition for multiple uses: 

Into a suitable mill, filled with Teflon coated steel shot of the usual weight, place 120 grams of finely divided manganese, followed 
by 10 grams of red phosphorus. Thereafter, tumble the mixture at 250 RPM for about 2 hours. Thereafter, place the tumbled mixture 
into a suitable mixing bowl, equipped with motorized stirrer, and then add in 190 milliliters of 95% ethyl alcohol, and then followed 
by 370 grams of barium chromate. Thereafter, blend the mixture for about 45 minutes at moderate speed. Thereafter, the mixtures 
ready for use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect, under high pressure, and then cure in an oven at 
low temperature. The mixture can be easily ignited using any desired means. 

Burn rate: 17 seconds per inch at .22-inch diameter. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 74% barium chromate, 24% manganese metal, 2% red phosphorus 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in explosive munitions where a gasless delay element is required. 


05-06-023A: Gasless pyrotechnic delay composition for multiple uses: 

Into a suitable mill. filled with Teflon coated steel shot of the usual weight, place 275 grams of finely divided manganese, followed 
by 50 grams of red phosphorus, and then followed by 50 grams of ‘flours of sulfur. Thereafter, tumble the mixture at 150 RPM for 
about 2 hours. Thereafter, place the tumbled mixture into a suitable mixing bowl. equipped with motorized stirrer, and then add in 290 
milliliters of 95% ethyl alcohol, and then followed by 400 grams of black copper oxide, and then followed by 225 grams red iron 
oxide. Thereafter, blend the mixture for about 45 minutes at moderate speed. Thereafter, the mixtures ready for use. To use, the 
mixture needs to be pressed into tablets, pellets, rods, ect, under high pressure, and then cure in an oven at low temperature. The 
mixture can be easily ignited using any desired means. 

Burn rate: 11 seconds per inch at .22-inch diameter. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% copper oxide, 27.5% manganese, 22.5% red iron oxide, 5 % sulfur, 5% red phosphorus 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in explosive munitions where a gasless delay element is required. 


05-06-023B: Gasless pyrotechnic delay composition for multiple uses: 
Into a suitable mill, filled with Teflon coated steel shot of the usual weight, place 125 grams of iron powder of average mesh, 


followed by 125 grams of red phosphorus, followed by 125 grams of chromium metal powder, and then followed by 75 grams of 
flours of sulfur. Thereafter, tumble the mixture at 250 RPM for about 2 hours. Thereafter, place the tumbled mixture into a suitable 
mixing bowl, equipped with motorized stirrer, and then add in 300 milliliters of 95% ethyl alcohol, and then followed by 250 grams of 
silver-I-oxide, and then followed by 300 grams barium peroxide. Thereafter, blend the mixture for about 45 minutes at moderate 
speed. Thereafter, the mixtures ready for use. To use, the mixture needs to be pressed into tablets, pellets. rods, ect, under high 
pressure, and then cure in an oven at low temperature. The mixture can be easily ignited using any desired means. 

Burn rate: 6 seconds per inch at .22-inch diameter. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 
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Pyrotechnic Delay Compositions 

Percentage: 30% barium peroxide, 25% silver-I-oxid. 5% i 

Se ih i. : 25% ide, 12.5% iron powder, 12.5% red Phosphorus, 12.5% chromium metal powder, 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in explosive munitions where a gasless delay element is required. 


ee Gasless pyrotechnic delay composition for multiple uses: 
to a suitable mill, filled with Teflon coated steel shot of the usual weight 
ght, place 40 grams of finely divided graphit 
ee by 200 grams of potassium nitrate, followed by 870 grams of barium peroxide, and shen tollowedhy 60 arvne wee i 
ivided silicon. Thereafter, tumble the mixture at 250 RPM for about 2 hours. Thereafter, the mixtures ready for use. To use es 


mixture needs to be pressed into tablets, pellets, rods, e i i 
: ’ , ect, under hig : een 
ido any desied mets Pp . high pressure in the usual manner. The mixture can be easily ignited 


Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 74.35% barium peroxide, 17.09% i j % sili j 

Casiticn toa: Deflagrating eee Docu seed tee aay or eee eee 
Use: Can be used in explosive munitions where a gasless delay element is required. 


abet Gasless pyrotechnic delay composition for multiple uses: 
to a suitable mill, filled with Teflon coated steel shot of the usual weigh 
i ght, place 28 grams of finely divided graphite dd 
hte = 2 ‘ He g tes oe oe by 795 grams of barium peroxide, followed by 5 an a oaale 
of nitrocellulose, and then followed by 56 grams of finely divided silicon. Thereaft i 
, h ; er, tumble the mixtur 
150 RPM for about 2 hours. Thereafter, the mixtures ready for use. To use, the mixture needs to be pressed into tablets, polls ne 


> o means, 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 79.5% barium peroxide, 6% ni: 5, i j % sili 

be 0 P , 6% nitrocellulose, 5.6% potassium nitrate, 5.6% silicon, 2.8% graphite, 0.5% aluminum 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in explosive munitions where a gasless delay element is required. 


ae Pyrotechnic delay composition for use in multi stage rockets: 
7 ; ee ball mill, or vertical mixer place 50 grams of barium chromate, followed by 50 grams of potassium perchlorate, and 
ia ; Seale oe He ‘finely ground chromium metal. Thereafter, tumble or rotate the mixture at 250 RPM for about 2 
; : ng the ing or rotating process, spray into the mixture, in small portions at a time, 75 millili 
Thereafter, the mixtures ready for use. To use, the mixture needs to be pressed into ‘ble ast ee Aenea 
ee ; : ssed in . pellets, rods, ect, under high pressure in the 
sia ee ene : ae usual manner. The mixture can be easily ignited using any desired means. f 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 % 
Ease of ignition (1 to 10): 5 % 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 80% chromium metal, 10% barium chromate, 10% potassium perchlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a delay element between rocket compositions in multi-stage rockets/boosters. 


ee ere delay composition for use in multi stage rockets: 
0 a suitable ball mill, or vertical mixer place 125 grams of barium chromate, f 
. followed by 125 grams of potassi 
and then followed by 250 grams of finely ground chromium metal. Thereafter, tumble or rotate fie ee oe 2 
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Pyrotechnic Delay Compositions 
hours. Note: during the tumbling or rotating process, spray into the mixture, in small portions at a time, 75 milliliters of hexane. 
Thereafter, the mixtures ready for use. To use, the mixture needs to be pressed into tablets, pellets, rods. ect, under high pressure in the 
usual manner, and then cured in the usual manner. The mixture can be easily ignited using any desired means. 
Burn rate: 7 seconds per inch. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 5 % 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% chromium metal, 25% barium chromate, 25% potassium perchlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used as a delay element between rocket compositions in multi-stage rockets/boosters. 


05-06-025C: Pyrotechnic delay composition for use in multi stage rockets: 

Into a suitable ball mill, or vertical mixer place 261.25 grams of barium chromate, followed by 47.5 grams of potassium perchlorate, 
and then followed by 25 grams of diatomaceous earth. Thereafter, tumble or rotate the mixture at 250 RPM for about 2 hours. Note: 
during the tumbling or rotating process, spray into the mixture, in small portions at a time, 75 milliliters of hexane. Thereafter, add in 
166.25 grams of molybdenum powder. Thereafter, continue to tumble the mixture at 400 RPM for about 1 hour at room temperature. 
Thereafter, the mixtures ready for use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect, under high pressure in the 
usual manner, and then cured in the usual manner. The mixture can be easily ignited using any desired means. 

Burn rate: 6 seconds per inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52.25% barium chromate, 33.25% molybdenum powder, 9.5% potassium perchlorate, 3% diatomaceous earth 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element between rocket compositions in multi-stage rockets/boosters. 


05-06-025D: Pyrotechnic delay composition for use in multi stage rockets: 

Into a suitable ball mill, or vertical mixer place 180 grams of barium chromate, followed by 22.5 grams of potassium perchlorate, 
and then followed by 50 grams of calcined diatomaceous earth. Thereafter, tumble or rotate the mixture at 250 RPM for about 2 
hours. Note: during the tumbling or rotating process, spray into the mixture, in small portions at a time, 75 milliliters of ether. 
Thereafter, add in 247.5 grams of finely ground tungsten. Thereafter, continue to tumble the mixture at 400 RPM for about 1 hour at 
room temperature. Thereafter, the mixtures ready for use. To use. the mixture needs to be pressed into tablets, pellets, rods, ect, under 
high pressure in the usual manner, and then cured in the usual manner. The mixture can be easily ignited using any desired means. 
Burn rate: 10 seconds per inch. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 49.5% finely ground tungsten, 36% barium chromate, 10% calcined diatomaceous earth, 4.5% potassium perchlorate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used as a delay element between rocket compositions in multi-stage rockets/boosters. 


05-06-026A: Pyrotechnic delay composition for various operations: 

Into a suitable ball mill, or vertical mixer place 15 grams of calcium fluoride, followed by 15 grams of diatomaceous earth, followed 
by 50 grams of potassium perchlorate, followed by 300 grams of barium chromate, and then followed by 120 grams of powdered 
metallic tungsten of 4 microns. Thereafter, tumble or rotate the mixture at 150 RPM for about 2 hours. Thereafter, the mixture should 
be placed into a suitable heat resistant bowl, and then dried in an oven at 90 Celsius for eight hours. Thereafter, the mixture is ready 
for use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect, under high pressure in the usual manner. The mixture 
can be easily ignited using any desired means. 

Burn rate: Very slow—40+ seconds per inch on average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 


P ¢c ag * % ba il ch 17 le 2 t p wder I ‘0 potassium perc. 2. @, ¢ o Caicium Lor. y 0, 
er ent ge 60 T mm iroma 4% ungsten 4) y i i 


Classification: Deflagrating explosive (classified as pyrotechnic mixture) 
Use: Can be used as a delay element for any desired means. , 


Standard fragmenting grenade 


Primer assembly 


delay clement 


steel body 


a 


05-06-0274: Pyrotechnic delay composition for various operations: 
Into a suitable ball mill, or vertical mixer place 7.5 grams of zinc stearate 
50 grams of potassium perchlorate, followed by 242.5 grams of barium ‘ 
metallic tungsten of 4 microns. Thereafter, tumble or rotate the mixture at 
be placed into a suitable heat resistant bowl, and then dried in an oven at 9 
for use. To use, the mixture needs to be pressed into tablets. pellets, rods 
can be easily ignited using any desired means. 
Burn rate: 10 to 12 seconds per inch on average. 

Water resistance: Very good. . 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 


Pe . 8.5% 7 
T centage 4 e bar um chr omate 33 % tungsten powder 10 0 potassium pe ‘ 0 diatomaceous ear tl 1.5 @ 
8: 9 % 7 chlor ate 5 % 3 % z 


followed by 25 grams of diatomaceous earth, followed by 
hromate, and then followed by 175 grams of powdered 
150 RPM for about 2 hours. Thereafter, the mixture should 
0 Celsius for eight hours. Thereafter, the mixture is ready 
ect, under high pressure in the usual manner. The mixture 


Classification: Deflagrating explosive (classified as pyrotechnic mixture) 
Use: Can be used as a delay element for any desired means. , 


05-06-028A: i iti i 
8A: Pyrotechnic delay composition for use at high altitudes for initiating flares, smoke, and rocket compositions: 


Into * soe . . . . 

iii eee ts equipped with motorized stirrer, place 365 grams of powdered zirconium metal, and then add in 150 

ee Reo seca Becta a about 5 minutes. Thereafter, add in 25 grams of nitrocellulose, followed 

, followed by 15 milliliters of acetone, foll 

; ne, followed by 100 

a by grams of Potassium perchlorate. Thereafter, blend the mixture on high ee ir hdd erred oF ans i 

Saale Met es blending process to prevent excess solvent evaporation. After 1 hour, the mixture is ready to a Toile 

ies bea a - veya pA eye and srt applied to remove the solvents. Once a dry mass is obtained ‘he . 
uets to form i i 

Me ae a uniform powder. Thereafter, the powder should be pressed into tablets, 
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Incendiary Compositions 


Section 7: Incendiary Compositions 


Pyrotechnic Delay Compositions 


Burn rate: 10 to 12 seconds per inch on average. 


Water resistance: Very good. 


Stability: Can be stored for many years. Chemicals used in this section (binders are not included) 


Flammability (1 to 10): 5 | 1, Potassium nitrate (see Black Powder) [ele Sulfur (see Black Powder) 
Ease of ignition (1 to 10): 5 3. Charcoal (see Black Powder) __|_| 4. Sugar Carbon (see Modified Black Powder) 
Tendency to cake: None. Pa Boa eaomate (see a Fa owen) 5 te notassium eee (see Mar Black Powder) 

: ility: None. : 9 i balance . Potassium Dichromate (see Modified Black Powder Z| - Ammonium Bisulfide (see Modified Black Powder) 
ee Pye zirconium metal, 19.41% sulfur, 4.85% nitrocellulose, 4.85% potassium perchlorate, 0.02% residual | 9. Potassium chlorate (see Modified Black Powder) 10. Carbon Disulfide (see Modified Black Powder) i 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). d 11. Nitrocellulose (see Modified Black Powder) 12. Lead Tetraoxide (see Modified Black Powder) 

Use: Can be used as a delay element for any desired means for use at high altitudes. | 13. Diphenylamine (see Modified Black Powder) —t 14. Titanium Dioxide (see Modified Black Powder) 7 
| 15. Manganese Dioxide (see Modified Black Powder) 16. Sodium Benzoate (see Modified Black Powder) 
17. Ammonium Nitrate (see Modified Black Powder) ai 18. Calcium Carbonate (see Modified Black Powder) | 
19, Sodium Nitrate (see Modified Black Powder) st 20. Urea (see Modified Black Powder) 
21. Lead Nitrate (see Modified Black Powder) ih 22. Nitro Starch (see Modified Black Powder) al 
23. Ammonium Perchlorate (see Ammonium Perchlorate 24, Aluminum powder (see Ammonium Perchlorate 


Rocket Propellants) Rocket Propellants) 7 
25. Magnesium Sulfide (see Ammonium Perchlorate 26. Copper Chromite (see Ammonium Perchlorate Rocket | 


Rocket Propellants) Propellants) 

[ 27. Nitroguanidine (see Ammonium Perchlorate Rocket | | 28. Ammonium Sulfate (see Ammonium Perchlorate 
Propellants) Rocket Propellants) 

29. Nitroglycerine (see Ammonium Perchlorate Rocket 30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propellants) _| Propellants) 

31. Iron-I]-oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate 
Propellants) Rocket Propellants) 

33. Teflon (see Ammonium Perchlorate Rocket a | 34. Zine Oxide (see Ammonium Perchlorate Rocket | 


Propellants) 
36. Lithium Perchlorate (see Ammonium Perchlorate 


Propellants) 
35. Ammonium Dichromate (see Ammonium Perchlorate 


Rocket Propellants) asl Rocket Propellants) 
37. Magnesium powder (see Ammonium Perchlorate [38 Lithium Aluminum Hydride (see Ammonium 
| Rocket Propellants) Perchlorate Rocket Propellants) 


39. Iron-IJ-oxide (red iron oxide) (see Ammonium =i | 40. PVC (see Ammonium Perchlorate Rocket Propellants) 


Perchlorate Rocket Propellants) 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 42. Sodium Hydride (see Ammonium Perchlorate Rocket 


| Propellants) Propellants) 
43. Titanium Hydride (see Ammonium Perchlorate Rocket 44. Silicon Nitride (see Ammonium Perchlorate Rocket | 
| Propellants) _| Propellants) 
45. ADN (see ADN Rocket Propellants) 46. Urea Nitrate (see ADN Rocket Propellants) | 
47. Silicon Powder (see ADN Rocket Propellants) 48. Hexamine (see ADN Rocket Propellants) 
49. Boron powder (see ADN Rocket Propellants) zl 50. Sodium hypophosphite (see ADN Rocket Eropellaet) J 
51. KDN (see ADN Rocket Propellants) 52. Nickel Chloride (see Ammonium Nitrate Rocket 
— _| Propellants) 
53. TNT (see Ammonium Nitrate Rocket Propellants) 54. Acrylamide (see Miscellaneous Rocket H.P. Rocket 


Propellants) 
56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


| Propellants) | Rocket Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) Rocket Propellants) 
59, Red Phosphorus (see Miscellaneous Rocket H.P. 60. Sodium Borohydride (see Miscellaneous Rocket H.P. 


Rocket Propellants) 
62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 


Rocket Propellants) 

61. Sodium chlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) Propellants) 
63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 


Rocket Propellants) Propellants) 
65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) Propellants) 


68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 


70. Calcium Hydride (see Ammonium Nitrate Gun 


67, Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 
69, Potassium Permanganate (see Ammonium Nitrate Gun 


2 
io) 
oo 
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Propellants) Propellants) 
71. Potassium Tartrate (see Ammonium Nitrate Gun 72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) Propellants) 

| 73. Sodium Azide (see Ammonium Nitrate Gun 74, Sodium Chloride (see Ammonium Nitrate Gun 
Propellants) Propellants) 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 


|| 76. Lead Stearate (see Nitrocellulose Gun Propellants) 


77. Triethylene Glycol (see Nitrocellulose Gun Propellants) | 


79. Sodium Propionate (see Miscellaneous Gun 
Propellants) 


78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 
80. Picric Acid (see Miscellaneous Gun Propellants) 


81. Copper-II-oxide (see Miscellaneous Gun Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 
Propellants) 


83. Barium Peroxide (see Bullet Tracer Compositions) 


84. Magnesium Carbonate (see Bullet Tracer 
Compositions) 


| $5. Strontium Peroxide (see Bullet Tracer Compositions) 


86. Strontium Nitrate (see Bullet Tracer Compositions) 


87. Cupric chloride (see Bullet Tracer Compositions) 


89. Strontium oxalate (see Bullet Tracer Compositions) 


“| | 88. Hexachlorobenzene (see Bullet Tracer Compositions) 


90. Mercury-I-Chloride (see Bullet Tracer Compositions) 


91. Zinc Oxalate (see Bullet Tracer Compositions) 


92, Zine Chloride (see Bullet Tracer Compositions) 


93. Uranium (see Bullet Tracer Compositions) 


94, Zirconium nitrate (see Bullet Tracer Compositions) 


95. Yttrium Nitrate (see Bullet Tracer Compositions) 


96. Yttrium Oxide (see Bullet Tracer Compositions) 


e 


97. Zirconium Oxide (see Bullet Tracer Compositions) 
99. Hexachloroethane (see Bullet Tracer Compositions) 
101. Anthracene (see Bullet Tracer Compositions) 

103. Boric acid (see Match Compositions) 


98. Cerium Oxide (see Bullet Tracer Compositions) 
100. Antimony trisulfide (see Bullet Tracer Compositions 


104, Aluminum Hydroxide (see Match Compositions) 


102. Phosphorus Sesquisulphide (see Match Compositions) 


105. Antimony Pentasulfide (see Match Compositions) 


106. Glucose (see Match Compositions) 


107. Sodium Hydroxide (see Match Compositions) 
109. Calcium Sulfate (see Match Compositions) 


108. Lead Hypophosphite (see Match Compositions) 
110. Ammonium Chloride (see Smoke Generating 
| Compositions) 


111. Manganese (see Smoke Generating Compositions) 


112. Lactose (see Smoke Generating Compositions) 


113. Propylene Glycol (see Smoke Generating 
| Compositions) 


114. Glycerol (see Smoke Generating Compositions) 


115. Potassium Chloride (see Smoke Generating 
Compositions) 


116. Potassium Bicarbonate (see Smoke Generating 
Compositions) 


- Sa 


117. Dicyanodiamide (see Smoke Generating 
Compositions) 
119. Thiourea (see Smoke Generating Compositions) 


118. Naphthalene (see Smoke Generating Compositions) 


120. Phthalic Anhydride (see Smoke Generating 


| Compositions) 


122. Cadmium powder (see Smoke Generating 
Compositions) 


123. Cadmium Sulfide (see Smoke Generating 
| Compositions) 


124, Melamine (see Smoke Generating Compositions) 


125. Malic Acid (see Smoke Generating Compositions) 


126. Calcium Lactate (see Smoke Generating 


127. Metallic Sodium (see Smoke Generating 
R Compositions) 


Compositions) 

128. Bismuth Tetraoxide (see Smoke Generating 129. Bismuth Subnitrate (see Smoke Generating 

Compositions) Compositions) 

130. Calcium Iodate (see Smoke Generating Compositions) [| 131. Potassium Iodate (see Smoke Generating 
Compositions) 

132. Magnesium Chloride (see Smoke Generating | 133. Para-Nitroaniline (see Smoke Generating 

Compositions) Compositions) 


134. Iodine (see Smoke Generating Compositions) 


135. Potassium Ferriccyanide (see Priming/Igniter 
Compositions) 


136. Potassium hexacyanocobaltate (see Priming/Igniter 
Compositions) 


137. Bismuth Trioxide (see Priming/Igniter Compositions) | 


138. Titanium powder (see Priming/Igniter Compositions) 
140. Lead Powder (see Priming/Igniter Compositions) 


142. Selenium powder (see Priming/Igniter Compositions) 


141. Lead-IJ-Oxide (red lead; litharge) (see 
Priming/Igniter Compositions) 

143. Sodium Bicarbonate (see Priming/Igniter 
Compositions) 


139. Tungsten powder (see Priming/Igniter Compositions) 


=| 


145. Silicon Dioxide (see Priming/Igniter Compositions) 


144. Iron powder (see Priming/Igniter Compositions) 
146. Lead Thiocyanate (see Priming/Igniter Compositions) 


147. Para-Nitrotoluene (see Priming/Igniter Compositions) 
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be Zirconium powder (see Priming/Igniter 


[cm Cesium Nitrate (see Ilumination/Flare and Signaling 
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148. Silver powder (see Priming/Igniter Compositions) 


149. Sodium Tungstate (see Priming/Igniter Compositions) 


Compositions) 


151. Bismuth powder (see Priming/Igniter Compositions) 


152. Copper-I-oxide (see Priming/Igniter Compositions) 


i— 


154. Tellurium Dioxide (see Priming/Igniter Compositions) 


+ tse Lead Styphnate (see Priming/Igniter Compositions) 
155. Tetracene (see Priming/Igniter Compositions) 


156. Iron Sulfide (see Priming/Igniter Compositions) 


158. Copper powder (see Priming/Igniter Compositions) 


= 


157. Zinc Phosphide (see Priming/Igniter Compositions) 


159. Hafnium powder (see Priming/Igniter Compositions) 


Compositions) 


| 161. lodoform (see Iumination/Flare and Signaling 
| Compositions) 


162. Lithium Nitrate (see Ilumination/Flare and Signaling [ 
Compositions) if 


Signaling Compositions) 


168. Stearic acid (see Nlumination/Flare and Signaling 
Compositions) 
170. Cerium Nitrate (see Iumination/Flare and Signaling’ | 


[ 172. Calcium metal (see Mlumination/Flare and Signaling 


164. Sodium Carbonate (see Hlumination/Flare and 
Signaling Compositions) 


| 163. Manganese Oxide (see Illumination/Flare and 


165. Molybdenum powder (see Illumination/Flare and 
| Signaling Compositions) 


166. Sodium Oxalate (see [llumination/Flare and Signaling a 


167. Oxalic Acid (see Ilumination/Flare and Signaling 
Compositions) : 


Compositions) 


eo 


169. Thorium Nitrate (see Mlumination/Flare and Signaling 
Compositions) ~ 


Compositions) 


171, Rubidium Nitrate (see Mlumination/Flare and 
Signaling Compositions) 


Compositions) E 


173. Mercury-II-Chloride (see Illumination/Flare and 
Signaling Compositions) 


| Compositions) 

178. Zinc powder (see Pyrotechnic Delay Compositions) 
180. Silver-I-Chromate (see Pyrotechnic Delay 
Compositions) 

182. Strontium Chromate (see Pyrotechnic Delay 


174. Zirconium Carbonate (see Iumination/Flare and ‘ 
Signaling Compositions) 
176. Antimony powder (see Pyrotechnic Delay 


175. Barium Chloride (see Mlumination/Flare and 
Signaling Compositions) 
177. Chromium metal (see Pyrotechnic Delay 


Compositions) 


179. Tin Dioxide (see Pyrotechnic Delay Comp ositions) 


181. Calcium Chromate (see Pyrotechnic Delay 
Compositions 


183. Silver-I-Oxide (see Pyrotechnic Delay Compositions) 


Ss 


1 


F 


ise: Sodium Peroxid 
= xide 


Forms a yellowish white crystalline powder, granules, or 


hydroxide and hydrogen peroxide. The solid reacts with acids 
forming hydrogen peroxide. Sodium peroxide is a strong 
oxidizing agent. It can be made by gently heating metallic 
sodium in a stream of oxygen. : 

L188: Calcium Carbide 


decomposes with water forming acetylene gas. Calcium 
carbide is a very common chemical readily available 


Compositions) 
184. Calcium Fluoride (see Pyrotechnic Delay 185. Paraffin 
| Compositions) 
a : 
| Jct CnHon 5 


Forms a colorless to white solid with a melting point of 50 to 
37 Celsius. The hydrocarbon wax is flammable and burns with 
a luminous flame. The greasy solid is insoluble in water and 
alcohol, but soluble in chloroform, benzene, and ether 


x 187. Metallic Lithium 


Na 


Na 


olid. The solid decomposes in water forming sodium 


Li 


Forms a beautiful silvery-white metal with a silvery luster. 
The solid tarnishes rapidly when exposed to air. The metal has 
a melting point of 180 Celsius. Metallic lithium is less reactive 
then metallic sodium, but it is still highly reactive and reacts 

violently with acids and water. Users should wear gloves when 


wer 
< 


orms a grayish-black powder, or lumps. The solid 


189. Ferrocene 


handling. 


~~ 


Ferrocene forms brilliant orange needles with a melting point 
of 174 Celsius. The solid begins to volatize when heated above 


100 Celsius. Ferrocene has the odor of camphor. The crystals 
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a ip 


commercially. 


are insoluble in water, but soluble in alcohol, ether, and 


190. Lime (calcium oxide) 


Ca 


benzene 
191. Aluminum Oleate 


He 


‘ 
sae 
Che 


Har-C Ha 


as 


Hat 


Lime is predominantly calcium oxide, and exists in many 
colors and variations. It is usually a white to light grayish 
powder, lumps, or blocks. Limestone reacts vigorously with 
acids, and is very slightly soluble in water and insoluble in all 
solvents. Lime is a major ingredient in cement. 


192. Aluminum Palmitate 
0 
na 


CH3 


(CHahi4 


ACH3}14 0 o 
wT YT 
oO 12) 
ae 
(HO) 4 


CHs 


py Forms a sloppy yellowish viscous mass, which is insoluble in 


water, but soluble in alcohol, benzene, and ether. 


193. Zinc Stearate 


bs Us 20 “See : eee 
3 | = 
@) 


Forms a white to yellowish mass or crystals. The mass is 
insoluble in water and the usual solvents, but freshly prepared 
solid will dissolve in petroleum ether. 


Forms a uniform bulky fluffy powder with a melting point of 


The dry solid repels water. 


120 Celsius. The solid is insoluble in water, alcohol, and ether. 
Sects | 


- Incendiary Compositions in this section - 


1. 05-07-001A: Slow burning safety incendiary composition: 
60.4% titanium, 20.1% polytetrafluoroethylene, 14.3% boron, 


2. 05-07-001B: Slow burning safety incendiary composition 
(modified): 60.6% titanium, 20% polytetrafluoroethylene, 


5% paraffin, 0.20% residue 
3. 05-07-002.A: Low slag slow burning safety incendiary 
composition: 50.9% titanium fuel, 22.6% Teflon oxidizer, 
11.9% boron fuel promoter, 8.4% copolymer, 4.7% dioctyl 
adipate plasticizer, 1.1% araldite wetting agent, 0.1 40% fomrez 
C-2 curing catalyst 

5. 05-07-004A: Improved penetration incendiary 
composition: 66.6% potassium nitrate, 14.9% titanium, 8.6% 
aluminum, 7.7% silicon, 1.9% epoxy binder, 0.3% impurities 
7. 05-07-006A: “Floatable” incendiary composition with 


14.2% boron, 4% paraffin, 1% lecithin, 0.20% residue 

4, 05-07-003A: “THERMATE-TH3” standard military 
incendiary composition: 51.5% iron oxide, 29% barium 
nitrate, 17.1% aluminum, 2% sulfur, 0.30% epoxy binder, 
0.10% residue 


6. 05-07-005A: Metal cutting incendiary composition: 
46.5% calcium sulfate, 46.5% aluminum, 5% Teflon, 2% sulfur 


8. 06-07-007A: Metal cutting incendiary composition used to 


Incendiary Compositions 


[ multiple uses: 56.8% magnesium, 16.1% elastomer resin, 
16.1% glass micro spheres (flotation aid), 8% potassium 
perchlorate, 2.6% stannous octoate polymerization catalyst, 
| 0.40% residue 


penetrate steel drums and shipping containers: 32% 
Hluoroalkyl phosphate resin, 28% magnesium, 16% potassium 
perchlorate, 12% iron-III-oxide, 12% silicon 


9. 05-07-008A: Metal cutting incendiary composition: 
55% copper oxide, 20% aluminum, 20% sodium chlorate, 4.6% 
| silicon carbide, 0.40% ferric chloride 


10. 05-07-009A: “Thermite” incendiary composition: 75% 
iron oxide, 25% aluminum 


11. 05-07-010A: Modified “Thermite” incendiary 
composition with easier ignition properties: 68.5% iron 
oxide, 29.2% aluminum, 2.2% potassium perchlorate, 0.10% 
residue 


12. 05-07-011A: Incendiary composition for breeching lead 
and other low melting materials: 44.5% sodium peroxide, 
33% cylinder oil, 22.4% hexamine, 0.10% residue 


13. 05-07-012B: Incendiary composition for breeching lead 
and other low melting materials (modified): 50% sodium 
peroxide, 25% paraffin wax, 25% hexamine 


14. 05-07-013A: Incendiary composition with high 
penetrating power utilizing highly corrosive lithium nitride: 
40% pulverized steel shavings, 30% barium nitrate, 15% 
dluminum, 15% lithium nitride 


(modified): 69% titanium, 16.1% boron, 9% 
polytetrafluoroethylene, 5.6% chlorinated polyethylene, 0.3% 
residue 


Fs 05-07-014A: Slow burning safety incendiary composition | 16. 05-07-015A: Slurry incendiary composition for 


generating heat for multiple purposes: 75% 
Jluorochlorocarbon oil, 22% aluminum, 3% metallic lithium 


17. 05-07-015B: Slurry incendiary composition for 
incendiary purposes (modified): 46.9% fluorochlorocarbon 
oil, 21.3% sodium chlorate, 13.7% aluminum, 7.8% 
naphthalene, 5.2% toluene, 2.6% rubber, 2.1% metallic lithium, 

0.40% mixed residues 
19. 05-07-016A: Incendiary composition for starting fires 
(“Jensen mixture”): 75% magnetic iron oxide, 15% 
magnesium, 10% silicon 


18. 05-07-015C: Slurry incendiary composition for 
incendiary purposes (modified 2): 44.1% fluorochlorocarbon 
oil, 17.5% manganese dioxide, 10.4% aluminum, 10.1% calcium 
carbide, 7.5% iron oxide, 5.4% calcium nitrate, 3.3% kerosene, 
1.4% metallic lithium, 0.30% mixed residues 

| 20. 05-07-017A: Improved ignition thermite incendiary 
composition: 25% barium nitrate, 25% ferrocene, 25% 
magnesium, 18.7% iron oxide, 6.2% aluminum, 0.10% palace | 


[ 21. 05-07-017B: Improved ignition thermite incendiary 
composition (potassium permanganate containing): 

40% potassium permanganate, 30% iron oxide, 20% ferrocene, 
10% aluminum 


22. 05-07-018A “American Greek fire” incendiary 
composition: 50.9% potassium nitrate, 21% naphtha, 8.9% 
wood charcoal, 8.9% sulfur, 7.6% asphaltum, 2.5% antimony, 
| 0.20% combined balance 


[ 23. 05-07-019A: Incendiary composition producing molten 
metal for causing forest fires and building fires: 76.9% 
ferrochromium alloy, 20.7% sodium nitrate, 2.3% lime, 0.10% 
mixed impurities 


24. 5-07-020A: Classic modified thermite compositions with 
better ease of ignition: 61.2% iron-III-oxide, 23% aluminum, 
14.6% barium nitrate, 0.9% sulfur, 0.3% castor oil 


zirconium metal, 12.5% aluminum/magnesium alloy, 12.5% 
potassium perchlorate 


[ 25. 05-07-021A: Rapid burning incendiary charge: 75% ~| 26. 05-07-022A: Elastic formed incendiary agent: 31% iron 


zirconium metal, 12% barium nitrate 


| oxide, 23% binder, 19% magnesium/aluminum allov, 15% 


27. 05-07-0234: NAPALM military incendiary agent for use 
in non-bursting Napalm bombs (tail ejection bombs): 

87% gasoline, 7% aluminum soap of coconut, 4% oleic 

| acid/Tinoleic acid mixture, 2% lampblack 


28. 05-07-023B: NAPALM military incendiary agent for me | 
in bursting Napalm bombs (modified): 84% gasoline, 9% 
aluminum soap of coconut, 5% oleic acid/linoleic acid mixture, 
2% lampblack 


29, 05-07-023C: NAPALM military incendiary agent for non 
bursting Napalm munitions: 90% gasoline, 5% aluminum 
soap of coconut, 5% aluminum naphthenate 


(modified with lampblack): 91.5% gasoline, 5% aluminum 


30. 05-07-023D: NAPALM military incendiary agent 


soap of coconut, 3% aluminum naphthenate, 0.5% lampblack 


31. 05-07-023E: NAPALM military incendiary agent 
(modified with aluminum oleate): 90% gasoline, 5% 
aluminum oleate, 4% aluminum soap of coconut, 1% lampblack 


32. 05-07-023F: NAPALM military incendiary agent 
(preparation of gelling powder): Gelling powder: 47% 
aluminum salts of cocoanut, 26% aluminum naphthenate, 26% 
aluminum oleate, 1% diatomaceous earth 

(When mixed with gasoline): 90% gasoline, 10% gelling 
compound 


33. 05-07-024A: Zinc based incendiary agent for military 
use: 38.91% dimethylzinc, 19.45% unleaded gasoline, 9.72% 
Potassium perchlorate, 7.78% toluene, 7.78% sodium peroxide, 
7.78% aluminum palmitate, 4.66% white phosphorus, 3.89% 
nitrocellulose, 0.03% mixed balance 
35. 05-07-026A: Incendiary composition producing molten 
iron: 55.55% aluminum powder, 24.07% sodium nitrate, 9.25% 
ground silicon, 5.55% iron powder, 5.55% epoxy binder, 0.03% 


34. 05-07-025A: Fortified NAPALM incendiary composition 
(with increased heat output): 42.85% gasoline, 33.33% 
potassium perchlorate, 19.04% coarse aluminum, 2.38% 
aluminum oleate, 1.9% aluminum soap of coconut, 0.47% 
lampblack, 0.03% residue 

36. 05-07-027A: Modified Thermite incendiary composition 
producing molten iron: 57.8% red iron oxide, 28.1% 
aluminum powder, 12.8% boric oxide, 1.3% zinc stearate 
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residual balance 

37. 05-07-028A: Specialty incendiary composition for use in 
conjunction with magnesium container: (incendiary 
composition): 60% sodium nitrate, 40% polymer based binder 


05-07-001A: Slow burning safety incendiary composition: 

Into a suitable mixing bowl or blender, equipped with plastic stirring blade, place 120 grams of titanium powder of about 50 to 150 
microns, followed by 28.5 grams of finely divided elemental boron, followed by 40 grams of polytetrafluoroethylene, and then 
gently blend for about 10 minutes. Thereafter, add in a toluene solution prepared by adding and dissolving 10 grams of paraffin into 2 
milliliters of toluene, and then continue blending the mixture for about 15 to 20 minutes at room temperature. Afterwards, heat the 
mixture at 60 Celsius for about 30 minutes with moderate blending. After blending for 30 minutes, place the mixture onto a shallow 
pan, and allow it to air-dry until the smell of toluene is gone. Thereafter, place the mixture into a clean beaker or similar container, and 
heat to about 60 Celsius with moderate stirring. When the temperature reaches 60 Celsius, pour and press the mixture into any 
desirable container, grenade body, tube, ect., followed by vibration to remove air-bubbles, and then allow the filled munition to cure 
for 3 days at room temperature. Requires proper igniter composition. 

Burn rate: 1 inch per minute at 78 gram sample. 

Flame temperature: 2700+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 60.4% titanium, 20.1% polytetrafluoroethylene, 14.3% boron, 5% paraffin, 0.20% residue 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Incendiary grenades and similar munitions. 


05-07-001B: Slow burning safety incendiary composition (modified): 

Into a suitable mixing bowl or blender, equipped with plastic stirring blade, place J 21 grams of titanium powder of about 50 to 150 
microns, followed by 28.5 grams of finely divided elemental boron, followed by 40 grams of polytetrafluoroethylene, and then 
gently blend for about 10 minutes. Thereafter, add in a toluene solution prepared by adding and dissolving 8 grams of cellulose 
acetate, and 2 grams of lecithin into 15 milliliters of acetone, and then continue blending the mixture for about 15 to 30 minutes at 
room temperature. Afterwards, heat the mixture at 60 Celsius for about 30 minutes with moderate blending. After 30 minutes, pour 
and press the mixture into any desirable container, grenade body, tube, ect., followed by vibration to remove air-bubbles, and then 
allow the filled munition to cure for 3 days at room temperature. Requires proper igniter composition. 

Burn rate: 0.9 inches per minute at 79 gram sample. 

Flame temperature: 2700+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 60.6% titanium, 20% polytetrafluoroethylene, 14.2% boron, 4% paraffin, 1% lecithin, 0.20% residue 
Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Incendiary grenades and similar munitions. 


05-07-002A: Low slag slow burning safety incendiary composition: 


Into a suitable mixing bowl or blender, equipped with plastic stirring blade, place 23.5 grams of carboxyl-terminated 


butadiene/acrylonitrile copolymer, followed by 13 grams of dioctyl adipate, followed by 400 milligrams of Fomrez C-2, and then 
heat the mixture to 60 Celsius with moderate speed for about 30 minutes. After 30 minutes, add in 141 grams of titanium powder of 
50 to 150 microns, followed by 33 grams of finely divided elemental boron, and then followed by 62.5 grams of Teflon RTM, and 
then continue to heat and blend the mixture on moderate speed at 60 Celsius for about 15 to 30 minutes. Afterwards, throw in 3. 
grams of Araldite RTM MY, and then continue blending the mixture for about 10 to 15 minutes at 60 Celsius. Afterwards, pour and 
press the mixture into any desirable container, grenade body, tube, ect., followed by vibration to remove air-bubbles, and then allow 
the filled munition to cure for 3 days at room temperature. Requires proper igniter composition. 

Burn rate: 9 inches per minute at 79 gram sample. 

Flame temperature: 2700+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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Flammability (1 to 10): 6 cendiary Compositions 


Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50.9% titanium fuel, 22.6% Teflon oxidi vy i ] 
plasticizer, 1.1% araldite ae agent, 0.1 iss aes pa ienensine PORE aN I eae 
Classification: Deflagrating explosive (classified as incendiary agent) 

Use: Incendiary grenades and similar munitions. aa 


Seincnae are aerator standard military incendiary composition: 
0 a suitable ball mill, filled with 100 grams of Teflon coated steel shot of 5 millimeters in di 
uit g ters in diameter or so, place 257.6 
ee Fugees tee ale coanie aes by 85.8 grams of standard powdered aluminum. Thereafter, fable the ea a 
PN utes. After 30 minutes, stop the tumbling and then place this iron oxide/alumin 1 mi i 
mixing bowl or similar container, equipped with plastic stirri : y ae ee 
g : plastic stirring blade, followed by 10 grams of flours of sulfur, foll 
grams of standard epoxy binder or equivalent, and then add in 75 milliliter ici tent 
of ste : s of acetone, and then moderately blend the mi 
about 15 minutes. Thereafter, add in 145 grams of barium nitrate i ea 
5 , and then continue to blend the mixtur d i 
practically all of the acetone evaporates, and a semi-solid semi-paste remains. Thereafter, press the aia Fate ecireiaas 


pare : : ? ? 


Burn rate: Average. 

Flame temperature: 3000 Celsius (280 i ge, 3 i i i 

Laie cael dslae Vesa (2800 Celsius average, 3000 Celsius white-hot iron slag). 
Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 7 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 51.5% iron oxide, 29% bari ji 9 i g i 
Classification: Deflagrating explosive (cleestaedae jae ee a a a ad 
Use: Incendiary grenades and similar munitions. , o 

Note: Numerous modifications exist. 


a 
L Classic incendiary grenade " 


safety 
lever 


pre-igniter 


ae primary ignition 
composition 


composition 


incendiary 
composition 


end sealing 


ee Improved penetration incendiary composition: 
Bae aa a ait is 1 a ae of Teflon coated steel shot of 10 millimeters in diameter or so, place 74.5 grams of 
r 7) mesh, followed by 38.9 grams of standard powdered silicon, followed b : ; 
; 5 : y 43 grams of standard 
retail powder, followed by 9.9 grams of standard epoxy binder or equivalent, and then tumble the fae at He RPM for about 
0 15 minutes. Afterwards, add in 333 grams of potassium nitrate, and then continue to tumble the mixture at 200 RPM for 10 
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minutes. Afterwards, the mixture should be pressed into any desirable container, grenade body, tube, mold. ect., under high pressure 
(4000 psi), and then allowed to cure for several days or so. Requires igniter composition. 
Burn rate: Average 
Penetration power: slightly better then thermite. 
Flame temperature: 3000+ Celsius. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 8 
_ Tendency to cake: None. 
Explosive ability: None. 
Percentage: 66.6% potassium nitrate, 14.9% titanium, 8.6% aluminum, 7.7% silicon, 1.9% epoxy binder, 0.3% impurities 
Classification: Deflagrating explosive (classified as incendiary agent). 
Use: Incendiary grenades and similar munitions. 
Note: Numerous modifications exist. 


05-07-005A: Metal cutting incendiary composition: 
Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter or so, place 232.5 grams of 


calcium sulfate hemihydrate, followed by 232.5 grams of standard powdered aluminum, followed by 25 grams of finely divided 
Teflon of 35 microns, followed by 10 grams of flours of sulfur. Thereafter, tumble the mixture at 200 RPM for about 1 hour. After 1 
hour, the mixture is ready for use. To use, it simply needs to be pressed into discs, pellets, or rods of any desirable size under a 
pressure of 10,000 psi. Requires igniter composition. 

Burn rate: Average. 

Flame temperature: 3000 Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46.5% calcium sulfate, 46.5 % aluminum, 5% Teflon, 2% sulfur 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Used in incendiary devices to cut steel plates and penetrate metal containers. 


05-07-006A: “Floatable” incendiary composition with multiple uses: 

Into a suitable mixing bowl, blender or similar mixer, equipped with motorized stirrer utilizing a plastic stir blade, place 211 grams of 
magnesium powder of 300 to 350 mesh, followed by 60 grams of a commercially available organopolysiloxane sealant composition 
containing a hydroxyl end blocked polydimethylsiloxane fluid along with an alkyl orthosilicate compound, followed by 151 grams 
of acommercially available solvent “naptholite”. Thereafter, blend the mixture on moderate speed for about 10 to 15 minutes to form 
a uniform mixture. Thereafter, add in 60 grams of commercially available glass “micro balls” (hollow micro spheres) sold by 
Emerson and Cuming 1G101, and then add in 30 grams of potassium perchlorate, and then continue to blend the mixture on 
moderate speed for about 15 to 30 minutes at room temperature. After 1 hour, quickly add in about 10 grams of stannous octoate, and 
then rapidly blend the mixture for about 1 to 5 minutes, and then pour the mixture into any desirable containers, grenades, tubes, 
munition body, molds, ect, and then cure these container in an well ventilated oven at 71 Celsius for about 24 hours to remove solvent. 
Requires standard incendiary ignition composition for proper burn. 

Burn rate: Average 

Flame temperature: 2500 to 3000 Celsius. 

Water resistance: Excellent. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 56.8% magnesium, 16.1% elastomer resin, 16.1% glass micro spheres (flotation aid), 8% potassium perchlorate, 2.6% 
stannous octoate polymerization catalyst, 0.40% residue 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Used in military incendiary munitions of various sizes, can be used commercially for forest fighting, and can be used by ships to 


protect themselves from infrared guided anti ship missiles. 


06-07-007A: Metal cutting incendiary composition used to penetrate steel drums and shipping containers: 
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7 Incendiary Compositions 
Into a suitable mixing bowl, blender or similar mixer, equipped with motorized stirrer utilizing a 
a feat phosphate ester commercially available and sold under the name Zony a 
iron-IIT-oxide, ) divi ili 
orca seen 60 grams of. finely divided silicon of standard mesh, followed by 80 grams of potassium perchlorat 
ao ae rs e to 55 Celsius, and then blend the mixture at this temperature on moderate speed for about oe andes 
ite . ee eae st tie powdered magnesium, and then continue to blend the mixture on moderate speed at 35. 
o 15 additional minutes. After 10 to 15 minutes, the mi i 

riparneake | inutes, the mixture is ready to be cast. To do so, pour i 

€ into any desirable containers, grenades, tubes, munition body, molds, ect, and then cure these ier een 


Flame temperature: 3000 Celsius. 

Penetration: 0.04 inches for a 25 gram sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 32% fluoroalkyl phos, i % i i 
earn le [ mee a ee recipies d we potassium perchlorate, 12% iron-Ill-oxide, 12% silicon 
Use: Used to destroy steel drums, canisters, containers, ect. aaa 


plastic stir blade, place 160 grams of 
1 S-13, followed by 60 grams of finely divided 


ed abis Metal cutting incendiary composition: 

‘ Bh iat a ; ae ; ' 

me Hn eee ae ss Vian mill or similar device, filled with about 100 grams or so of Teflon coated steel shot of 5 to 10 

Bacay ner . 2 Laie ea sheer EA by 100 grams of finely powdered aluminum, followed by 23 
tel} n carbide, fo grams of sodium chlorate, and then foll s 

thas elias a a add in 150 milliliters of hexane, and then rotate the mixture on high for a a ee 

ae ce haan a sect - : peers at in a desiccator filled with any suitable desiccant stich as cori 

( , any mag ate, ect., and apply a vacuum to the desiccator to remove tr: : dryin 
the mass using vacuum filtration should be avoided. Once all the solvent has been removed, the sad rete acral a 


simply press it into pellets, discs, ect under a pressure of ab i usi i 
Lie ee Cer aS p about 3000 to 6000 psi using the typical hydraulic press. Requires high 


Burn rate: Average. 

Flame temperature: 3000+ Celsius. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55% copper oxid 9 i % i ili 
Ciihaton Dien een Cnclucud aay 
Use: Used to destroy and penetrate metal containers, ect. —~ 


ice incendiary device for destroying equipment Details: 
electric lead : : : = 
ae Incendiary devices are commonly used to destroy classified 


documents and similar entities to prevent them from falling into 
enemy hands. These incendiary devices come in various sizes 
lid and types, and some file cabinets come with built in self destruct 


gaa: agents used to burn the cabinets to the ground if need 
e. - 


ignition wire priming 
high temperature 


ignition comp aluminum body 


composition a 


lining 


05-07-009A: “Thermite” incendiary composition: 


Incendiary Compositions 
Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing a plastic stir blade, place 300 
grams of finely divided red iron-IL-oxide, followed by 100 grams of standard powdered aluminum of average mesh, and then 
followed by 200 milliliters of acetone, and then blend the mixture at moderate speed until the bulk of the acetone has evaporated, and 
a mild pasty mass remains. Once a mild pasty mass remains, place the thermite mixture onto a shallow pan, and allow it to thoroughly 
air-dry. Once thoroughly air dry, it needs to be pulverized using a ball mill filled with Teflon coated steel shot of the usual diameter 
and weight for about 1 hour at 200 RPM. Thereafter, the uniform mixture is ready to be pressed. To do so, simply press it into any 
desirable grenade body, bomb casing, warhead casing, container. tube, ect., under a pressure of about 10,000 psi using any standard 
hydraulic press of the normal. Note: requires high temperature ignition composition, preferably of the magnesium type. 
Burn rate: Average. 
Flame temperature: 2400 to 2700 Celsius. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 75% iron oxide, 25% aluminum 
Classification: Deflagrating explosive (classified as incendiary agent). 
Use: Used to destroy and penetrate a multitude of metal devices, including vehicles, weapons, containers, ect. 
Note: numerous modifications for the preparation of “thermite” exist, and there is really no “set in stone” procedure. 


05-07-010A: Modified “Thermite” incendiary composition with easier ignition properties: 

Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing a plastic stir blade, place 305 
grams of finely divided red iron-Il-oxide, followed by 130 grams of standard powdered aluminum of average mesh, followed by 
10 grams of potassium perchlorate, and then followed by 200 milliliters of acetone, and then blend the mixture at moderate speed 
until the bulk of the acetone has evaporated, and a mild pasty mass remains. Once a mild pasty mass remains, place the thermite 
mixture onto a shallow pan, and allow it to thoroughly air-dry. Once thoroughly air dry, it needs to be pulverized using a ball mill 
filled with Teflon coated steel shot of the usual diameter and weight for about 1 hour at 200 RPM. Thereafter, the uniform mixture is 
ready to be pressed. To do so, simply press it into any desirable grenade body, bomb casing, warhead casing, container, tube, ect., 
under a pressure of about 10,000 psi using any standard hydraulic press of the normal. Note: requires proper ignition composition. 
Burn rate: Average. 

Flame temperature: 2200 to 2700 Celsius. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 68.5% iron oxide, 29.2% aluminum, 2.2% potassium perchlorate, 0.10% residue 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Used to destroy and penetrate a multitude of metal devices, including vehicles, weapons, containers, ect. 


05-07-011A: Incendiary composition for breeching lead and other low melting materials: 

Into a suitable beaker or similar container, place 1.36 kilograms of hexamine, followed by 2.7 kilograms of sodium peroxide, and 
then blend the mixture manual using a plastic spatula or equivalent to form a uniform mixture. Thereafter, allow the mixture to stand 
at room temperature for about 1 hour. During this 1-hour period, a mild chemical reaction will take place producing a condensation 
product of sodium peroxide and hexamine. Thereafter, place this combined mixture into a suitable mixing bowl or similar container, 
equipped with motorized stirrer utilizing a plastic stir blade, followed by 750 milliliters of hexane, and then add in 2 kilograms of 
standard cylinder oil and then blend the mixture on high until the bulk of the hexane evaporates. When it does, the slurry-like material 
is ready for use. To use, it simply needs to be placed onto a shallow pan and allowed to thoroughly air-dry. Note: blowing air over the 
surface of the mixture can help speed up the process. Thereafter, place the dried mixture into a clean beaker or similar container, and 
then manually blend the mixture using a plastic spatula until a uniform mixture is obtained. Thereafter, press the mixture into any 
desirable grenade body, container, bomb casing, or the like, and then secure a proper ignition charge. 

Burn rate: Average. 

Flame temperature: 1200 to 1500+ Celsius. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 
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Explosive ability: None. 
Percentage: 44.5% sodium peroxide, 33% cylinder oil, 22.4% hexamine, 0.10% residue 
Classification: Deflagrating explosive (classified as incendiary agent). 
Use: Used to destroy and penetrate lead and other low melting materials. Can also be used to effectively destroy ammunition. 


05-07-012B: Incendiary composition for breeching lead and other low melting materials (modified): 

Into a suitable beaker or similar container, place 125 grams of hexamine, followed by 250 grams of sodium peroxide, and then blend 
the mixture manual using a plastic spatula or equivalent to form a uniform mixture. Thereafter, allow the mixture to stand at room 
temperature for about 1 hour. During this 1-hour period, a mild chemical reaction will take place producing a condensation product of 
sodium peroxide and hexamine. Thereafter, place this combined mixture into a suitable mixing bowl or similar container, equipped 
with motorized stirrer utilizing a plastic stir blade, followed by 750 milliliters of hexane, and then add in 125 grams of standard 
paraffin wax (with a melting point of 43 to 65 Celsius), and then blend the mixture on high until the bulk of the hexane evaporates. 
When it does, the slurry-like material is ready for use. To use, it simply needs to be placed onto a shallow pan and allowed to 
thoroughly air-dry. Note: blowing air over the surface of the mixture can help speed up the process. Thereafter, place the dried mixture 
into a clean beaker or similar container, and then manually blend the mixture using a plastic spatula until a uniform mixture is 
obtained. Thereafter, press the mixture into any desirable grenade body, container, bomb casing, or the like, and then secure a proper 
ignition charge. . 

Burn rate: Average. 

Flame temperature: 1200 to 1500+ Celsius. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% sodium peroxide, 25% paraffin wax, 25% hexamine 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Used to destroy and penetrate lead and other low melting materials. Can also be used to safely and effectively destroy 
ammunition. 


05-07-013A: Incendiary composition with high penetrating power utilizing highly corrosive lithium nitride: 

Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing a plastic stir blade, place 300 
grams of powdered aluminum of average mesh, followed by 600 grams of barium nitrate, followed by 800 grams of steel shavings 
and then followed by 500 milliliters of hexane, and then blend the mixture at moderate speed for about 30 minutes. Thereafter, add i: 
300 grams of lithium nitride, and then continue to blend the mixture for about 45 minutes at moderate speed. After 45 minutes, filter- 
off the insoluble mass, using gravity filtration or vacuum filtration, and then place the filtered-off mass onto a shallow pan or tray, and 
allow it to thoroughly air-dry. Thereafter, place the dried mass into a ball mill filled with Teflon coated steel shot of 10 millimeters in 
diameter and weight, and then tumble the mixture for about 1 hour at 300 RPM. Thereafter, the uniform mixture is ready to be 
pressed. To do so, simply press it into any desirable grenade body, bomb casing, warhead casing, container, tube, ect., under a 
pressure of about 10,000 psi using any standard hydraulic press of the normal usage. Note: requires proper ignition composition. 
Burn rate: Average. 7 

Flame temperature: 2000 to 2500 Celsius. Penetrating power is predominately based on the corrosive effects of lithium nitride at 
elevated temperatures. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% pulverized steel shavings, 30% barium nitrate, 15% aluminum, 15% lithium nitride 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used to penetrate engine blocks, solids metal blocks, and other thick metal containers or materials. 


05-07-014A: Slow burning safety incendiary composition (modified): 

Into a suitable heated ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 303.5 grams of finely 
divided titanium of average mesh (about 50 to 150 microns), followed by 71.2 grams of finely divided elemental boron, followed by 
40 grams of finely powdered polytetrafluoroethylene, and then tumble the mixture at 100 RPM for about 30 minutes at a temperature 
of about 32 Celsius. Thereafter, add in a toluene solution prepared by adding and dissolving 25 grams of chlorinated polyethylene 
(commercially available) into 25 milliliters of toluene, and then continue to tumble the mixture, but increase the RPM to about 200, 
and tumble at this rotation speed for about 90 minutes at 32 Celsius. After 90 minutes, increase the temperature to about 60 Celsius 
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and continue to tumble the mixture at 200 RPM for 30 minutes. After 30 minutes, place the mixture onto a shallow pan, and allow it to 
air-dry until the smell of toluene is gone. Thereafter, place the dried mass into a clean ball mill, filled with clean Teflon coated steel 
shot of the usual diameter and weight, and then tumble the mixture for about 30 minutes to form a uniform mix. Afterwards, place the 
finely divided mixture into a clean beaker or similar container, and heat to about 60 Celsius with moderate stirring. When the 
temperature reaches 60 Celsius, pour and press the mixture into any desirable container, grenade body, tube, ect.. followed by 
vibration to remove air-bubbles, and then allow the filled munition to cure for 3 days at room temperature. Requires proper (high 
temperature) igniter composition. 

Burn rate: 1.6 inches per minute (135 grams per minute). 

Slag percentage: 48% 

Flame temperature: 2400+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 69% titanium, 16.1% boron, 9% polytetrafluoroethylene, 5.6% chlorinated polyethylene, 0.3% residue 
Classification: Deflagrating explosive (classified as incendiary agent). 
Use: Incendiary grenades and similar munitions. 


05-07-015A: Slurry incendiary composition for generating heat for multiple purposes: 

Into a suitable flask, equipped with inert atmosphere by means of a nitrogen bubbler, and equipped with motorized stirrer, place 375 
grams of fluorochlorcarbon oil (chlorotrifluoroethane), followed by 110 grams of finely powdered aluminum (paint grade), and then 
followed by 15 grams of metallic lithium, and then blend the mixture for about 30 minutes under a dry nitrogen atmosphere. After 30 
minutes, the mixture is ready for use. To use, it needs to be poured into any desirable container made of steel, zinc, or plastic, and then 
sealed airtight. Requires an igniter composition with a flame temperature of at least 300 Celsius. 

Burn rate: Slow. 

Heat output: 1400 kcalories per gram. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% fluorochlorocarbon oil, 22% aluminum, 3% metallic lithium 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used to generate heat for causing fires, signals. and for generating electricity using the Peltier principle, and for use in 


thermopiles. 


05-07-015B: Slurry incendiary composition for incendiary purposes (modified): 

Into a suitable flask, equipped with inert atmosphere by means of a nitrogen bubbler, and equipped with motorized stirrer, place 450 
grams of fluorochiorcarbon oil (chlorotrifluoroethane), followed by 132 grams of finely powdered aluminum (paint grade), followed 
by 21 grams of metallic lithium, followed by 205 grams of sodium chlorate, followed by 75 grams of naphthalene, followed by 50 
grams of toluene, and then followed by 25 grams of standard rubber, and then blend the mixture for about 30 minutes under a dry 
nitrogen atmosphere. After 30 minutes, the mixture is ready for use. To use, it needs to be poured into any desirable container made of 
steel, zinc, or plastic, and then sealed airtight. Can be ignited using any standard methods, but not with electrical squibs or Nichrome 


wires. 

Burn rate: Slow. 

Heat output: 1500 Ceisius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46.9% fluorochlorocarbon oil, 21.3% sodium chlorate, 13.7% aluminum, 7.8% naphthalene, 5.2% toluene, 2.6% 
rubber, 2.1% metallic lithium, 0.40% mixed residues : 
Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used for destroying metal objects, causing fires, or for use against enemy troops, vehicles, ect. 
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High Explosive Fragmenting Incendiary artillery shell Details: 


High explosive fragmenting incendiary rounds 
are designed to destroy buildings. When the 
shell impacts with the side of a building, the 
shape charge penetrates a hole through the 
buildings wall. Thereafter, a high explosive 
charge enters the building and then detonates. 


incendiary HE HE 
composition electronics sabe 
charge charge electronics 


sensitive | A fraction of a second later, the incendiary 
fuze charge detonates, showering the inside of the 
Beales ay building/room with high temperature burning 
incendiary fragments, thereby causing a large 
un-controlled fire. 
7 bursting charge a = mae 


Hneton Slurry ee composition for incendiary purposes (modified 2): 
o a Suitable mixing bow], blender, container, ect., equipped with a motorized stirre 
: , ect., rt, place 456 grams of fluorochl i 
Croatia Maurin welled 108 grams of finely powdered aluininum (paint grade), followed by ee phate 

k Vy grams of manganese dioxide, followed by 105 grams of finel, divided calci i 
grams of finely divided red iron-Ill-oxide, followed by 35 : cree pacenabaaar ei ea tee 

ly d A wide, grams of kerosene, and then followed by 56 grams of calci i 

then blend the mixture for about 30 minutes. After 30 minutes, the mixture is ready for use. To use, it cae to Serna ” 


Burn rate: Slow. 

Heat output: 1800+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 44.1% fluorochlorocarbon oil, 17.5% ma ioxi g i j j ] 
5.4% calcium nitrate, 3.3% kerosene, 1.4% metallic ne Re Pica eee ee yard 
Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used for destroying metal objects, causing fires, or for use against enemy troops, vehicles, ect. 


eee ae Incendiary composition for starting fires (“Jensen mixture”): 
0 a suitable ball mill, filled with 150 grams of Teflon coated steel shot of i 
; g the usual diameter, place 75 grams of finel dd 
Me apelin oe ee 50 ani bs hae ae silicon, and then followed by 375 grams of de re 
. e the mixture for about 1 hour at 300 RPM to form a uniform mixture. Thereaft ix i 
used. To do so, it should be pressed into pellets, tablets, rods, dis i abiecen: ihe er 
: ould é 5 . discs, or pressed into any desirable contain d 
9000 psi. Should be ignited using a high tem igniti iti pe ne a 
g sing g perature ignition composit 
ee position under the usual manner. 


_Heat output: 1500 to 1900 Celsius. 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% magnetic iron oxide, 15% magnesium, 10% silicon 
Classification: Deflagrating explosive (classified as incendiary agent). 
Use: Used in making fire starting grenades and other munitions. 


tales ties Improved ignition thermite incendiary composition: 
: a : een ie eae aries equipped with a motorized stirrer, place 75 grams of finely divided red iron-III- 
F of finely powdered aluminum of average mesh, followed by 100 1 i 
ee eee g , ry grams of barium nitrate, followed by 
y 100 grams of finely powdered magnesium. Thereafter, add in 150 millili iethy 
| : : 50 millilit 
ether, and then blend the mixture until the bulk of the ether evaporates. Thereafter, place the semi-pasty mass onto a Tair ‘ 
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pan, and allow it to thoroughly air-dry. Afterwards, place the dried mass into a ball mill filled with Teflon coated steel shot of the 
usual size and weight, and then tumble the mixture at 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the uniform 
mixture is ready for use. To use, it needs to be pressed into any grenade body, tube, container, ect., ect., under high pressure in the 
usual manner. Can be ignited using any ignition composition, but still may not ignite properly if using a hot wire, Nichrome, or 
electric squib. 
Burn rate: Slow. 
Heat output: 2000+ Celsius. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 7 4% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 25% barium nitrate, 25% ferrocene, 25% magnesium, 18.7% iron oxide, 6.2% aluminum, 0.10% balance 
Classification: Deflagrating explosive (classified as incendiary agent). 
Use: Used in incendiary munitions. 


05-07-017B: Improved ignition thermite incendiary composition (potassium permanganate containing): 

Into a suitable mixing bowl, blender, container, ect., equipped with a motorized stirrer, place 75 grams of finely divided red iron-HI- 
oxide, followed by 25 grams of finely powdered aluminum of average mesh, and then followed by 100 grams of potassium 
permanganate, followed by 50 grams of ferrocene. Thereafter, add in 150 milliliters of diethyl ether, and then blend the mixture until 
the bulk of the ether evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and allow it to thoroughly air-dry. 
Afterwards, place the dried mass into a ball mill filled with Teflon coated steel shot of the usual size and weight, and then tumble the 
mixture at 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the uniform mixture is ready for use. To use, it needs to 
be pressed into any grenade body, tube, container, ect.. ect., under high pressure in the usual manner. Can be ignited using any ignition 
composition, but still may not properly ignite if using a hot wire, Nichrome, or electric squib. 

Burn rate: Slow. 

Heat output: 2000+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% potassium permanganate, 30% iron oxide, 20% ferrocene, 10% aluminum 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Used in incendiary munitions. 


05-07-018A: “American Greek fire” incendiary composition: 

Into a large beaker or similar container, equipped with motorized stirrer, place 500 grams of naphtha, and then add in 1209.5 grams 
of potassium nitrate, followed by 211.6 grams of finely powdered wood charcoal, followed by 181.4 grams of asphaltum, followed 
by 60.4 grams of finely divided antimony, followed by 211.6 grams of sulfur, and then blend the mixture on moderate speed for 
about 1 hour at room temperature. After blending for about 1 hour, the mixture is ready for use. To use, the wet mass needs to be 
placed casually into any desirable container, preferably a container that will rupture on impact, i.e., a suitable hand thrown, airdropped 
container, or other container. Also, for hand thrown devices, the desired container will have to be shaken up before use, as the solid 
contents of the mixture will settle-out. For hand thrown devices, a standard grenade fuse similar in nature to those used in smoke 
grenades should be used for ignition. For airdropped or rocket launched devices, a black powder bursting charge should be used for 
initiation. 

Burn rate: Burns vigorously and hot—average. 

Heat output: 1000+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 50.9% potassium nitrate, 21% naphtha, 8.9% wood charcoal, 8.9% sulfur, 7.6% asphaltum, 2.5% antimony, 0.20% 
combined balance 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used in incendiary munitions for starting fires, and in “Malakoff” cocktails. 


352 


Incendiary Compositions 


05-07-019A: Incendiary composition producing molten metal for causing forest fires and building fires: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 680 grams of high silicon 
content ferrochromium (commercially available), followed by 183.7 grams of sodium nitrate, and then followed by 20.4 grams of 
finely powdered lime, and then tumble the mixture for about 1 hour at 150 to 200 RPM to form a uniform mixture. Thereafter, the 
mixture is ready to be used. To do so, it should be pressed into pellets, tablets, rods, discs, or pressed into any desirable container 
under a pressure of about 15,000 psi. Should be ignited using a magnesium composition. 

Burn rate: Average. 

Heat output: 1500 to 2000 Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 76.9% ferrochromium alloy, 20.7% sodium nitrate, 2.3% lime, 0.10% mixed impurities 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used in incendiary munitions for starting fires. 


05-07-020A: Classic modified thermite compositions with better ease of ignition: 

Into a suitable mixing bowl, blender, container, ect., equipped with a motorized stirrer in the usual means, place 306 grams of finely 
divided red iron-III-oxide, followed by 115 grams of finely powdered aluminum of average size, followed by 73 grams of barium 
nitrate, followed by 4.5 grams of flours of sulfur, and then followed by 1.5 grams of castor oil. Thereafter, add in 150 milliliters of 
diethyl ether or acetone, and then blend the mixture until the bulk of the ether evaporates. Thereafter, place the semi-pasty mass onto a 
shallow tray or pan, and allow it to thoroughly air-dry. Afterwards, place the dried mass into a ball mill filled with Teflon coated steel 
shot of the usual size and weight, and then tumble the mixture at 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the 
uniform mixture is ready for use. To use, it needs to be pressed into any grenade body, tube, container, ect., ect., under high pressure 
in the usual manner. Event though this composition is easier to ignite then thermite itself, you should use a suitable magnesium 
containing ignition composition for proper burn. 

Burn rate: Average. 

Heat output: 2000+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 61.2% iron-IlJ-oxide, 23% aluminum, 14.6% barium nitrate, 0.9% sulfur, 0.3% castor oil 

Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used in incendiary munitions for starting fires. 


05-07-021A: Rapid burning incendiary charge: 

Into a suitable mixing bowl, blender, container, ect., equipped with a motorized stirrer in the usual means, place 225 grams of finely 
divided zirconium metal of 60 mesh, followed by 37.5 grams of a finely divided alloy containing 50% aluminum, and 50% 
magnesium, and then followed by 37.5 grams of potassium perchlorate. Thereafter, add in 150 milliliters of acetone, and then blend 
the mixture until the bulk of the acetone evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and allow it to 
thoroughly air-dry. Afterwards, place the dried mass into a ball mill filled with Teflon coated steel shot of the usual size and weight, 
and then tumble the mixture at 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the uniform mixture is ready for use. 
To use, it needs to be pressed into any grenade body, tube, container, ect., ect., under high pressure in the usual manner. Can be 
readily ignited using any suitable means. 

Burn rate: Above average. 

Heat output: 2000+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 75% zirconium metal, 12.5% aluminum/magnesium alloy, 12.5% potassium perchlorate 

Classification: Deflagrating explosive (classified as incendiary agent). 
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Use: Can be used in incendiary munitions for starting fires. 


05-07-022A Elastic formed incendiary agent: 
Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter, place 75 grams of barium nitrate, 


followed by 200 grams of red iron-II-oxide, followed by 120 grams of a finely powdered magnesium/aluminum alloy containing 
50% magnesium and 50% aluminum, and then followed by 100 grams of, ‘finely powdered zirconium metal. Thereafter, tumble the 
mixture at 200 RPM for about 1 hour to form a uniform mixture. Note: keep the ball mill sealed and equipped with a drying tube to 
exclude air, and use caution, as the mixture may be pyrophoric. Thereafter, quickly place the tumbled mixture into a mixing bowl or 
blender, equipped with motorized stirrer in the usual means, and then add in 151.8 grams of an anaerobic binder, which is based on 
methacrylate resin (with a viscosity of 5,000 cp), and then blend the mixture for about 5 to 10 minutes to form a uniform mixture. 
Thereafter the mixture is ready to be hardened. To do so, pour and vibrate the semi fluidized mass into any desirable grenade body, 
shell, tube, ect., in the normal fashion, and then cure the munitions in an oven at 60 Celsius for about 12 hours. Note: the munitions 
should be sealed airtight prior to the curing process, as the hardener will set in the presence of air. Should be ignited using a suitable 


magnesium containing composition. 

Burn rate: Average. 

Heat output: 2000+ Celsius. 

Waiter resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 6 % 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 31% iron oxide, 23% binder, 19% magnesiun/aluminum alloy, 15% zirconium metal, 12% barium nitrate 
Classification: Deflagrating explosive (classified as incendiary agent). 

Use: Can be used in incendiary munitions for grenades, mortars, and artillery shells. 


Standard incendiary grenade 
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05-07-023A: NAPALM military incendiary agent for use in non-bursting Napalm bombs (tail ejection bombs): 

Into a suitable mixing drum, equipped with motorized stirrer, place 70 grams of aluminum salts of coconut oil (aluminum soap of 
coconut), followed by 20 grams of finely ground lampblack, and then followed by 870 grams of regular super unleaded gasoline. 
Thereafter, blend the mixture for about 5 minutes, and then add in 40 grams of a mixture containing 40% oleic acid, and 60% 
linoleic acid (Neo-Fat 3R), and then continue to blend the mixture for about 15 minutes to form a uniform gel. Thereafter, the gel is 


ready for packing. For packing, the gel simply needs to be lightly pressed into any desirable bomb casing in the usual loading means. 


Not recommend for “bursting” type munitions. 

Burn rate: 100 c.c. sample will burn for 3 minutes (estimated). 

Heat output: N/A 

Water resistance: Very good. 

Stability: Can be stored for many years, but should be used within 18 months if applicable. 
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Flammability (1 to 10): N/A sree eg 
Ease of ignition (1 to 10): 9 (based on ignition of flammable liquids). 
Tendency to cake: None 
Explosive ability: Stable. 
. ‘0, ; a F 
eee oe oy ie ee sie of coconut, 4% oleic acid/linoleic acid mixture, 2% lampblack 
Use: Widely used in military napalm bombs for various operations. 


; Classic napalm anti-personnel bomb | 
weather proofing cover 


Glectric lead wires {to power 
Petree, SCOUTCE} 


blasting caps (electric} 


large metal container 


HE blocks 


HE blocks NAPALM mixture 
Details: 


Improvised explosive devices, such as the above napalm bomb, are used to take down enemy personnel at a predetermined time 


pace a battle. These improvised munitions are made by filling a large container with Napalm, and then inserting a high explosive 
ursting charge. When the explosive charge is fired, it blows apart the container, spreading burning napalm over a wide area 


05-07-023B: NAPALM military incendiary agent for use in bursting Napalm bombs (modified): 
As in the previous example, into a suitable mixing drum, equipped with motorized stirrer, place 90 grams of aluminum salts of 
coconut oil (aluminum soap of coconut), followed by 20 grams of finely ground lampblack, and then followed by 840 gran 
regular super unleaded gasoline. Thereafter, blend the mixture for about 5 minutes, and then add in 50 grams ef mi : aes 
containing 40% oleic acid, and 60% linoleic acid (Neo-Fat 3R), and then continue to blend the mixture for about 15 sinuie to f 
a uniform gel. Thereafter, the gel is ready for packing. For packing, the gel simply needs to be lightly pressed into any desirabl oo on 
casing in the usual loading means. This composition is preferred for bursting type bombs, i oie ee 
Burn rate: 100 c.c. sample will burn for 3 minutes (estimated). — 
Heat output: N/A 
Water resistance: Very good. 
Stability: Can be stored for many years, but should be used within 18 months if applicable 
Flammability (1 to 10): N/A 
Ease of ignition (1 to 10): 9 (based on ignition of flammable liquids). 
Tendency to cake: None 
Explosive ability: Stable. 
aah : 5 ‘ on iiss Sg 
rabid ee : races Ge canenr ee of coconut, 5% oleic acid/inoleic acid mixture, 2% lampblack 
Use: Widely used in military napalm bombs for various operations. 


Improvised Napalm munition (NM) Description: 


Incendiary Compositions 


a 


—— cork 


___~ blasting cap 


bursting charge 
_~ NAPALM ar combination 
ae ingrediants 
a 
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gasoline resistant plastic container, or metal container 


[ ~ Basic Molotov cocktail design utilizing a non-glass bottle. The “| 
if SS. : bottle should be made of gasoline resistant plastic, tin, 
[ Seats aluminum, or any other desired metal. The weight of the 


bursting charge should only be 10% of the total weight of the 
flammable composition. The bursting charge can be any desired 
HE—prime with a non-electric blasting cap. The length of the 
time fuse should give you at least 3 minutes burning time to 
allow proper distance between arming and throwing the device. 
If desired, you can rig entire areas, roads, hallways, doorways, 
windows, ect., with multiple bursting type Molotov cocktails, 
and then wire the entire system, using electrical means, for use 
in ambushing, protecting camps, hideouts, and the like 


Formula 1: a) 90 parts NAPALM: b) 5 parts magnesium 
powder; c) 5 parts red phosphors 


Formula 5: a) 60 parts of diesel fuel; b) 20 parts of powdered 
iron; c) 10 parts of toluene; d) 10 parts of potassium dichromate _| 


Formula 2: a) 75 parts NAPALM: b) 10 parts magnesium 
powder; c) 10 parts metallic sodium; d) 5 parts kerosene 


Formula 6: a) 40 parts of diethyl ether; b) 40 parts of crude oil; 
c) 10 parts powdered magnesium; d) 10 parts of potassium 
nitrate 


Formula 3: a) 75 parts NAPALM; b) 5 parts potassium 


Formula 7: a) 50 parts of toluene or benzene: b) 25 parts of 
white phosphorus; c) 15 parts of rubber; d) 10 parts of powdered 
magnesium 


aa c) 5 parts of white phosphorus; d) 15 parts of oil | 


Formula 4: a) 50 parts of NAPALM: b) 25 parts of sodium 
eroxide: c) 25 parts of powdered aluminum 


Formula 8: a) 75 parts of fuel oil; b) 15 parts potassium 
chlorate: 5 parts of red iron oxide; d) 5 parts of red phosphorus 


-07-023C: NAPALM military incendiary agent for non-bursting Napalm munitions: 
a : EE mixing drum, ealinbed with eeiccty stirrer, place 900 grams of super unleaded gasoline, and then add in 50 grams 
of aluminum naphthenate. Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter. add in 50 grams of 
aluminum soap of coconut, and then continue to blend the mixture for about 20 minutes. Thereafter, the gel is ready for packing. For 
packing, the gel simply needs to be lightly pressed into any desirable bomb casing in the usual loading means. This composition is not 


preferred for bursting type bombs. 


Burn rate: 100 c.c. sample will burn for 2 to 3 minutes (estimated). 


Heat output: N/A 
Water resistance: Very good. 


Stability: Can be stored for many years, but should be used within 18 months if applicable. 


Flammability (1 to 10): N/A 


Ease of ignition (1 to 10): 9 (based on ignition of flammable liquids). 


Tendency to cake: None 
Explosive ability: Stable. 


Percentage: 90% gasoline, 5% aluminum soap of coconut, 5% aluminum naphthenate 


Classification: Highly flammable semi-liquid. 
Use: Widely used in military napalm bombs for various operations. 


05-07-023D: NAPALM military incendiary agent (modified with lampblack): 

Into a suitable mixing drum, equipped with motorized stirrer, place 915 grams of super unleaded gasoline, and then add in 30 grams 
of aluminum naphthenate. Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter, add in 50 grams of 
aluminum soap of coconut, and then followed by 5 grams of finely powdered lampblack, and then continue to blend the mixture for 
about 20 minutes. Thereafter, the gel is ready for packing. For packing, the gel simply needs to be lightly pressed into any desirable 
bomb casing in the usual loading means. This composition can be used in bursting type bombs. 

Burn rate: 100 c.c. sample will burn for 2 to 3 minutes (estimated). 


Heat output: N/A 
Water resistance: Very good. 


Stability: Can be stored for many years, but should be used within 18 months if applicable. 


Flammability (1 to 10): N/A 


Ease of ignition (1 to 10): 9 (based on ignition of flammable liquids). 


Tendency to cake: None 
Explosive ability: Stable. 
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Percentage: 91.5% gasoline, 5% aluminum soap of coconut, 3% aluminum naphthenate, 0.5% lampblack 
Classification: Highly flammable semi-liquid. 
Use: Widely used in military napalm bombs for various operations. 


05-07-023E: NAPALM military incendiary agent (modified with aluminum oleate): 

Into a suitable mixing drum, equipped with motorized stirrer, place 900 grams of super unleaded gasoline, and then add in 50 grams 
of aluminum oleate. Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter, add in 40 grams of aluminum 
soap of coconut, and then followed by 10 grams of finely powdered lampblack, and then continue to blend the mixture for about 20 
minutes. Thereafter, the gel is ready for packing. For packing, the gel simply needs to be lightly pressed into any desirable bomb 
casing in the usual loading means. This composition can be used in bursting type bombs. 

Burn rate: 100 c.c. sample will burn for 3 % minutes (estimated). 

Heat output: N/A 

Water resistance: Very good. 

Stability: Can be stored for many years, but should be used within 18 months if applicable. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 9 (based on ignition of flammable liquids). 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 90% gasoline, 5% aluminum oleate, 4% aluminum soap of coconut, 1% lampblack 

Classification: Highly flammable semi-liquid. 

Use: Widely used in military napalm bombs for various operations. 


05-07-023F: NAPALM military incendiary agent (preparation of gelling powder): 

Into a suitable beaker or similar container, place 50 grams of cocoanut oil fatty acids, followed by 25 grams of naphthenic acid, 
followed by 25 grams of oleic acid, and then gently heat the mixture to melt the fatty acid mixture. Now, make a solution by adding 
and dissolving 23 grams of sodium hydroxide into 1000 milliliters of ice water. Note: sodium hydroxide generates heat when 
dissolved in water so allow the solution to cool before using. Thereafter, add this sodium hydroxide solution to the warm fatty acid 
mixture, and them immediately raise the temperature of the mixture to 65 Celsius and the blend the mixture for about 10 minutes. 
Thereafter, add in 10 grams of activated carbon, and then continue to blend the mixture for 5 minutes. Now, filter the mixture to 
remove insoluble materials, and then place the clear filtered mixture into a water bath and cool it to room temperature. Once its 
temperature reaches room temperature, add in 20 grams of diatomaceous earth, and then blend the mixture for about 5 minutes. Now, 
prepare another solution by adding and dissolve 74 grams of aluminum sulfate 18 hydrate to 200 milliliters of water. Now, slowly add 
drop wise, this aluminum sulfate solution to the cool mixture containing the diatomaceous earth, and stir the mixture during the 
addition. After the addition of the aluminum sulfate solution, stir the total mixture for about 10 minutes, and then filter-off any 
insoluble material. Thereafter, wash this filtered-off mass with a little cold water, and then vacuum dry or air dry it in an oven at 50 
Celsius. Note: a second crop of product can be obtained by treating the filtered liquid with additional diatomaceous earth, followed by 
a little water, followed by filtration to recover more product. Once the total amount of dry product has been obtained, it is ready for 
gelling gasoline. Note: this dry solid product can be stored for many years and used whenever desired. When desired, mix 1 part of the 
dry product with 9 parts of unleaded gasoline and blend the total mixture for about 10 minutes to form a fine gel. Note: in some cases, 
stirring will not even be needed, as the gelling power of the dry solid product is very powerful. 

Burn rate: 100 c.c. sample will burn for 3 % minutes (estimated). 

Heat output: N/A 

Water resistance: Very good. 

Stability: Can be stored for many years, but should be used within 18 months if applicable. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 9 (based on ignition of flammable liquids). 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: Gelling powder: 47% aluminum salts of cocoanut, 26% aluminum naphthenate, 26% aluminum oleate, 1% 
diatomaceous earth 

(When mixed with gasoline): 90% gasoline, 10% gelling compound 

Classification: Highly flammable semi-liquid. 

Use: Widely used in military napalm bombs for various operations. 


05-07-024A: Zinc based incendiary agent for military use: 

Into a suitable sealed mixing drum, equipped with motorized stirrer and utilizing an inert atmosphere, place 100 grams of dry toluene 
followed by 500 grams of dimethylzinc, followed by 50 grams of nitrocellulose, followed by 125 grams of potassium perchlorate, 
followed by 60 grams of white phosphorus, and then followed by 100 grams of sodium peroxide (95% purity). Thereafter, blend the 
mixture for about 10 minutes, and then add in 100 grams of aluminum palmitate, followed by 250 grams of super unleaded gasoline, 
and then blend the mixture on moderate speed for about 1 hour at room temperature. Thereafter, the jelly-like mass is ready for 
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packing. To do so, simply pack the messy mixture into any desirable shell, bomb, warhead, container, ect. To properly use the 
mixture, a small bursting charge should be inserted in the center of the munitions to expel the mixture upon ignition. Note: 
dimethylzinc and white phosphorus ignite spontaneously when exposed to air. 
Burn rate: Typical for gelled fuels. 
Heat output: 650 to 1000 Celsius. 
Water resistance: Moderate—protect from moisture. 
Stability: Can be stored for several decades or less. 
Flammability (1 to 10): 6+ 
Ease of ignition (1 to 10): N/A 
Tendency to cake: None 
Explosive ability: None. Possibly under severe conditions. 
Percentage: 38.91% dimethylzinc, 19.45% unleaded gasoline, 9.72% potassium perchlorate, 7.78% toluene, 7.78% sodium 
peroxide, 7.78% aluminum palmitate, 4. 66% white phosphorus, 3.89% nitrocellulose, 0. 03% mixed balance 
Classification: Deflagrating explosive (classified as incendiary agent). 
Use: Can be used in incendiary munitions for grenades, mortars, artillery shells, bombs, rockets, and improvised munitions. 


05-07-025A: Fortified NAPALM incendiary composition (with increased heat output): 

Into a suitable mixing drum, equipped with motorized stirrer, place 900 grams of super unleaded gasoline, and then add in 50 grams 
of aluminum oleate. Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter, add in 40 grams of aluminum 
soap of coconut, and then followed by 10 grams of finely powdered lampblack, and then continue to blend the mixture for about 20 
minutes. Thereafter, add in 400 grams of coarse aluminum, followed by 700 grams of potassium perchlorate, and then continue to 
blend the gel mixture for about 10 to 15 minutes to evenly disperse the aluminum and perchlorate throughout the mixture. Thereafter, 
the gel-like mixture is ready for packing. For packing, the gel-like composition simply needs to be lightly pressed into any desirable 
bomb casing in the usual means. This composition can be used in bursting type bombs. 

Burn rate: N/A 

Heat output: N/A 

Water resistance: Very good. 

Stability: Can be stored for many years, but should be used within 18 months if applicable. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 9+ (based on ignition of flammable liquids). 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 42.85% gasoline, 33.33% potassium perchlorate, 19.04% coarse aluminum, 2.38% aluminum oleate, 1.9% aluminum 
soap of coconut, 0.47% lampblack, 0.03% residue 

Classification: Highly flammable semi-liquid. 

Use: Can be used in military napalm bombs for various operations. 


05-07-026A: Incendiary composition producing molten iron: 

Into a suitable ball or vertical mixer, filled with Teflon coated steel shot. place 300 grams of aluminum powder, followed by 30 
grams of iron powder, and then followed by 50 grams of finely ground silicon. Thereafter, tumble the mixture at 100 RPM for about 
30 to 40 minutes. Thereafter, place the tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 
130 grams of sodium nitrate, and then followed by 30 grams of any desired epoxy binder. Thereafter, blend the mixture on high 
speed for about 30 to 40 minutes in the absence of air. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be 
pressed into any desirable mold, container, tube, grenade body, ect., and then allowed to cure under the usual conditions. Should be 
primed with a suitable ignition composition. 

Burn rate: Average. 

Heat output: 1200 Celsius. 

Water resistance: Very good. 

Stability: Stable. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 55.55% aluminum powder, 24.07% sodium nitrate, 9.25% ground silicon, 5.55% iron powder, 5.55% epoxy binder, 
0.03% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in incendiary devices for the usual operations. 


05-07-027A: Modified Thermite incendiary composition producing molten iron: 
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Into a suitable ball or vertical mixer, filled with Teflon coated steel 
> ball z shot, place 140.5 grams of aluminum powder, f i 
gee e caer beneas by : 3 grams of zinc stearate, and then followed by 289 grams of red ie ee 
or about 30 to 40 minutes. Thereafter, place the tumbled mixture i i ixing | a 
motorized stirrer, and then add in 75 milliliters of ether, and then bl i i een ores ie re a 
7 T, end the mixture on moderate speed for about 15 mi 
Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any desirable mold, Coane oe 


or 5 “3 . Dp: Py 
eo ys 


Heat output: 2100 Celsius. 

Water resistance: Very good. 

Stability: Stable. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 4 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage: 57.8% red iron oxide, 28.1% alumi 9 ic oxi i 
Classification: Deflagrating explosive (classified as i ea tetk Be eee ep 
Use: Can be used in incendiary devices for the usual operations. , 


anata canta meses composition for use in conjunction with magnesium container: 

eaker or similar container equipped with motorized stirrer, place 120 grams of divi, } 

ee dics pe by - grams of xplene. Thereafter, blend the ie for ast Saeed Thee add 
y desired heavy petroleum oil (such as 10W30 motor oil), and then followed by 300 gr i j 

Thereafter, blend the mixture for about 45 minutes at room temperature. Thereafter, heat the mi ; fier chee ae 

Celsius for about 16 hours. Note: polymerization will occur during the heating roce pre ele ise ere ue ea 

heat source and allow the mixture to cool to room temperature. Note: during if ood a a eal ara Daeoeeatoa 

kneaded (like kneading bread dough) as the mixture cools down to room tem erature Ther niet een ieee are 

ready for use. Now, to maximize the incendiary effect of the composition, it snould be a in = rie fenaees a 

2000 psi. The magnesium tubes/containers should have a wall thi fers cline ae ae ae 

should be used to initiate the mixture. Note: once the soninion Saar ener iy ree eau ae 

producing a brilliant burning mass. 7 - Sa 

Burn rate: Average. 

Heat output: 2100 Celsius. 

Water resistance: Very good. 

Stability: Stable. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4 

Tendency to cake: None 

Explosive ability: Stable. 

Percentage (incendiary composition): 60% sodium ni % fi 

Classification: Deflagrating ae (classified as ah tea ig ee 

Use: Can be used as an incendiary agent for starting building fires. , 


6. Specialty non- 
Propellant Pyrotechnic 


Compositions 


Section 1: Cloud Seeding Compositions 


Chemicals used in this section (binders are not included) 


1, Potassium nitrate (see Black Powder) 


2. Suifur (see Black Powder) 


3. Charcoal (see Black Powder) 

5. Barium Chromate (see Modified Black Powder) 
7. Potassium Dichromate (see Modified Black Powder) 
9. Potassium chlorate (see Modified Black Powder) 

11. Nitrocellulose (see Modified Black Powder) 

13. Diphenylamine (see Modified Black Powder) 

15. Manganese Dioxide (see Modified Black Powder) 
17. Ammonium Nitrate (see Modified Black Powder) 
19. Sodium Nitrate (see Modified Black Powder) 


Rocket Propellants) L_ 


21. Lead Nitrate (see Modified Black Powder) 
23. Ammonium Perchlorate (see Ammonium Perchlorate 24. Aluminum powder (see Ammonium Perchlorate | 


| Rocket Propellants) 


4. Sugar Carbon (see Modified Black Powder) 

6. Potassium Perchlorate (see Modified Black Powder) 
8. Ammonium Bisulfide (see Modified Black Powder) 
10. Carbon Disulfide (see Modified Black Powder) 

12. Lead Tetraoxide (see Modified Black Powder) 

14. Titanium Dioxide (see Modified Black Powder) 

16. Sodium Benzoate (see Modified Black Powder) 

18. Calcium Carbonate (see Modified Black Powder) 
20. Urea (see Modified Black Powder) 

22. Nitro Starch (see Modified Black Powder) 


25. Magnesium Sulfide (see Ammonium Perchlorate 
Rocket Propellants) 


26. Copper Chromite (see Ammonium Perchlorate Rocket 
Propellants) 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 


Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 


28. Ammonium Sulfate (see Ammonium Perchlorate 


Rocket Propellants 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propellants) 
Propellants) | Prope 
[ 31. Iron-L-oxide (see Ammonium Perchlorate Rocket ia ate iene age (see Ammonium Perchlorate 
Propellants ocke rop ellants 
ES Teflon = Ammonium Perchlorate Rocket 34, Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) J Propellants) — 
35. Ammonium Dichromate (see Ammonium Perchlorate | 36. Lithium Perchlorate (see Ammonium Perchio 


Rocket Propellants) 
Rocket Propellants) iz et I 
37. eae powder (see Ammonium Perchlorate | 38. Lithium Aluminum ee (see Ammonium 
Rocket Propellants) = Perchlorate Rocket Propellants) 


39. Iron-IL-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 


40. PVC (see Ammonium Perchlorate Rocket Propellants) 


41. Copper Sulfide (see Ammonium Perchlorate Rocket 


ce 


Propellants) 


Propellants) Zl 
43. Titanium Hydride (see Ammonium Perchlorate Rocket 


Propellants) 


45. ADN (see ADN Rocket Propellants) oa 46. Urea Nitrate (see ADN Rocket Propellants) 


47, Silicon Powder (see ADN Rocket Propellants) 
49. Boron powder (see ADN Rocket Propellants) 
51. KDN (see ADN Rocket Propellants) 


[ 


44. Silicon Nitride (see Ammonium Perchlorate Rocket 
Propellants) 


48. Hexamine (see ADN Rocket Propellants) 
50. Sodium hypophosphite (see ADN Rocket Pro pellants) 
52. Nickel Chloride (see Ammonium Nitrate Rocket 


53. TNT (see Ammonium Nitrate Rocket Propellants) 


Propellants) : 
54, Acrylamide (see Miscellaneous Rocket H.P. Rocket 


Propellants) 
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42. Sodium Hydride (see Ammonium Perchlorate Rocket | / 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


Rocket Propellants) 


Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 


58. Beryllium Hydride (see Miscellaneous Rocket H.P. 


Rocket Propellants) Rocket Propellants) 

59. Red Phosphorus (see Miscellaneous Rocket H.P. 60. Sodium Borohydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) Rocket Propellants) 

61. Sodium chlorate (see Miscellaneous Rocket H.P. 62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Rocket Propellants) Propellants) 


63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 


64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 
Propellants) 


| Rocket Propellants) 


Propellants) 


65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket ‘| 


67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


| 


66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 

68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 


Propellants) 


70. Calcium Hydride (see Ammonium Nitrate Gun 
Propellants) 


71. Potassium Tartrate (see Ammonium Nitrate Gun 
Propellants) 

73. Sodium Azide (see Ammonium Nitrate Gun 
Propellants) 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 


+> 


Propellants) 


72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) 


74, Sodium Chloride (see Ammonium Nitrate Gun 


77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 
79. Sodium Propionate (see Miscellaneous Gun 
Propellants) 


81. Copper-H-oxide (see Miscellaneous Gun Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) 


78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 


80. Picric Acid (see Miscellaneous Gun Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 
Propellants) 


83. Barium Peroxide (see Bullet Tracer Compositions) 


1 


Compositions) | 
85. Strontium Peroxide (see Bullet Tracer Compositions) 86. Strontium Nitrate (see Bullet Tracer Compositions) 


84. Magnesium Carbonate (see Bullet Tracer 


| 88. Hexachlorobenzene (see Bullet Tracer Compositions) 


87. Cupric chloride (see Bullet Tracer Compositions) 
89. Strontium oxalate (see Bullet Tracer Compositions) 


90. Mercury-J-Chloride (see Bullet Tracer Compositions) 


91. Zinc Oxalate (see Bullet Tracer Compositions) 
93. Uranium (see Bullet Tracer Compositions) 


92. Zinc Chloride (see Bullet Tracer Com 
94. Zirconium nitrate (see Bullet Tracer Compositions) 


95. Yttrium Nitrate (see Bullet Tracer Compositions) 
97. Zirconium Oxide (see Bullet Tracer Compositions) 


96. Yttrium Oxide (see Bullet Tracer Compositions) 
98. Cerium Oxide (see Bullet Tracer Compositions) 


99. Hexachloroethane (see Bullet Tracer Compositions) 
101. Anthracene (see Bullet Tracer Compositions) 


100. Antimony trisulfide (see Bullet Tracer Compositions) 


103. Boric acid (see Match Compositions) 


102. Phosphorus Sesquisulphide (see Match Compositions) 
104. Aluminum Hydroxide (see Match Compositions) 


105. Antimony Pentasulfide (see Match Compositions) 106. Glucose (see Match Compositions) 


108. Lead Hypophosphite (see Match Compositions) 


107. Sodium Hydroxide (see Match Compositions) 
109, Calcium Sulfate (see Match Compositions) 


- 


Compositions) 


_| 


115. Potassium Chloride (see Smoke Generating 


Compositions) 
117. Dicyanodiamide (see Smoke Generating 


Compositions) 


110. Ammonium Chloride (see Smoke Generating 
Compositions) 
112, Lactose (see Smoke Generating Compositions) 


[ 111. Manganese (see Smoke Generating Compositions) 
113. Propylene Glycol (see Smoke Generating 114. Glycerol (see Smoke Generating Compositions) 


116. Potassium Bicarbonate (see Smoke Generating 
Compositions) 


118. Naphthalene (see Smoke Generating Compositions) 


119. Thiourea (see Smoke Generating Compositions) 


+ 


120. Phthalic Anhydride (see Smoke Generating 


Compositions) 
122. Cadmium powder (see Smoke Generating 123. Cadmium Sulfide (see Smoke Generating 
Compositions) | Compositions) 


124, Melamine (see Smoke Generating Compositions) 


125. Malic Acid (see Smoke Generating Compositions) 


126. Calcium Lactate (see Smoke Generating 


127. Metallic Sodium (see Smoke Generating 


Compositions) Compositions) 
128. Bismuth Tetraoxide (see Smoke Generating 129. Bismuth Subnitrate (see Smoke Generating 
Compositions) Compositions) 


130. Calcium Iodate (see Smoke Generating Compositions) 


132. Magnesium Chloride (see Smoke Generating 
Compositions) 


131. Potassium Iodate (see Smoke Generating 
Compositions) 
133. Para-Nitroaniline (see Smoke Generating 
Compositions) 


134. Iodine (see Smoke Generating Compositions) 


135. Potassium Ferriccyanide (see Priming/Igniter 
| Compositions) 


136. Potassium hexacyanocobaltate (see Priming/Igniter 
Compositions) 


137. Bismuth Trioxide (see Priming/Igniter Compositions) 


138. Titanium powder (see Priming/Igniter Compositions) 
140. Lead Powder (see Priming/Igniter Compositions) 


139. Tungsten powder (see Priming/Igniter Compositions) 
141. Lead-II-Oxide (red lead; litharge) (see 
Priming/Igniter Compositions) 


142. Selenium powder (see Priming/Igniter Compositions) 


144, Iron powder (see Priming/Igniter Compositions) 
146. Lead Thiocyanate (see Priming/Igniter Compositions) 


143. Sodium Bicarbonate (see Priming/Igniter 
Compositions) 

145. Silicon Dioxide (see Priming/Igniter Compositions) 
147, Para-Nitrotoluene (see Priming/Igniter Compositions 


148. Silver powder (see Priming/Igniter Compositions) 
150. Zirconium powder (see Priming/Igniter 
Compositions) 


149, Sodium Tungstate (see Priming/Igniter Compositions 
151. Bismuth powder (see Priming/Igniter Compositions) 


er-I-oxide (see Priming/Igniter Compositions) 


. Lead Styphnate (see Priming/Igniter Compositions) 


154. Tellurium Dioxide (see Priming/Igniter Compositions) 
156. Iron Sulfide (see Priming/Igniter Compositions) 


158. Copper powder (see Priming/Igniter Compositions) 
160. Cesium Nitrate (see Iumination/Flare and Signaling 
L Compositions) 

162. Lithium Nitrate (see Mlumination/Flare and Signaling 
Compositions) 

164. Sodium Carbonate (see IHumination/Flare and 
Signaling Compositions) L 


. Tetracene (see Priming/Igniter Compositions) 

157. Zinc Phosphide (see Priming/Igniter Compositions) 
159. Hafnium powder (see Priming/Igniter Compositions) 
161. lodoform (see Hlumination/Flare and Signaling 
Compositions) 


163. Manganese Oxide (see Ilumination/Flare and 
Signaling Compositions) 

165. Molybdenum powder (see Illumination/Flare and 
Signaling Compositions) 


166. Sodium Oxalate (see [llumination/Flare and Signaling 
Compositions) 

168. Stearic acid (see INumination/Flare and Signaling 
Compositions) 

170. Cerium Nitrate (see [umination/Flare and Signaling 
Compositions) 


167. Oxalic Acid (see Ilumination/Flare and Signaling 


172. Calcium metal (see INumination/Flare and Signaling 
Compositions) 


Compositions) 

169. Thorium Nitrate (see IHumination/Flare and Signaling 
Compositions) 

171. Rubidium Nitrate (see Ilumination/Flare and 
Signaling Compositions) 

173. Mercury-[-Chloride (see Iumination/Flare and 
Signaling Compositions) 


174. Zirconium Carbonate (see [liumination/Flare and ~| 175. Barium Chloride (see Dlumination/Flare and 


Signaling Compositions) Signaling Compositions) 
176. Antimony powder (see Pyrotechnic Delay 1 177. Chromium metal (see Pyrotechnic Delay ei 
Compositions) Compositions) 


178. Zinc powder (see Pyrotechnic Delay Compositions) 


180. Silver-I-Chromate (see Pyrotechnic Delay 
Compositions) 

182. Strontium Chromate (see Pyrotechnic Delay 
Compositions) 


179. Tin Dioxide (see Pyrotechnic Delay Compositions) 
T 181. Calcium Chromate (see Pyrotechnic Delay 


Compositions) 
183. Silver-I-Oxide (see Pyrotechnic Delay Compositions) 


184. Calcium Fluoride (see Pyrotechnic Delay 


+—+ 


185. Paraffin (see Incendiary Agents) 


Compositions) 
186. Sodium Peroxide (see Incendiary Agents) 


187. Metallic Lithium (see Incendiary Agents) 


188. Calcium Carbide (see Incendiary Agents) 


189. Ferrocene (see Incendiary Agents) 


| 190. Lime (calcium oxide) (see Incendiary Agents) 
192. Aluminum Palmitate (see Incendiary Agents) 


191. Aluminum Oleate (see Incendia gents) 
Re Be ry Ag 


194. Silver Iodate 
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1 193. Zinc Stearate (see Incendiary Agents) 


195. Silver-Chlioride 


Oo 


Cl 


we 


Ag 


crystals have a melting point of 200 Celsius, with 
decomposition beginning shortly thereafter. The solid is light 
sensitive so protect from light. The solid is soluble in water, 


Aa + 
Forms a white crystalline powder, crystals, or granules. The 


Forms a fine white powder or crystalline solid. The solid is | 
light sensitive, so the product should be kept in amber glass 
bottles in a cool dry place. Silver chloride is insoluble in water 


H3C 


See -_ ge 


Forms a trihydrate, which forms colorless crystals or white 
powder. The crystals melt when rapidly heated to 75 Celsius, 
and begin to decompose when heated above 100 Celsius. Lead 


acetate is one of only a few lead compounds that are soluble in 
water. 


but insoluble in most solvents. 
196. Lead Acetate | 197. Silver Nitrate 


and all common solvents. 
f 


a, \ 
A \ 
Forms brilliant colorless crystals, a white powder. The crystals 
have a melting point of 212 Celsius, with decomposition 


beginning at higher temperatures. The solid is soluble in water, 
but only moderately soluble in alcohol. | 


198. Polyethylene Glycol 


199, Iodine Pentoxide 
OH 


it 


0 


— oe < A 
) | 


O Q 


| Various varieties exist ranging from 200 to 4000 carbons. The 
most common form contains around 200 carbons, which is a 
viscous liquid. The higher grades contain solids within liquid 
forms. Boiling points and melting points may vary depending 
on commercial product. 


Forms brilliant colorless crystalline needles, lumps, or powder. 
The solid may be colored pink to pinkish gray depending on 
commercial grade. The solid is a powerful oxidizing agent, so 
users should use caution. The crystals have a melting point of 
275 Celsius, with decomposition beginning at higher 
temperatures. Iodine pentoxide dissolves in water with the 
formation of lodic acid. The crystals are insoluble in most 
solvents. 
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Cloud Seeding Compositions 


- Cloud Seeding Compositions in this section - 


1. 06-01-001A: Cloud seeding pyrotechnic composition: 
71% silver iodate, 10.6% aluminum, 7.2% standard epoxy 
binder, 6% hexachlorobenzene, 5.1% magnesium, 0.10% 

impurities 


2. 06-01-002.A: Cloud seeding pyrotechnic composition: 
43.7% potassium iodate, 24% silver iodate, 18% aluminum, 
8.1% magnesium, 6% epoxy binder, 0.2% impurities 


3. 06-01-003.A: Cloud seeding and valley fog dispersion 
pyrotechnic composition for producing local precipitation: 
41.3% aluminum, 34.4% sodium nitrate, 24.1% sodium 

chloride, 0.20% moisture and impurities 


5. 06-01-004A: Lead smoke improved cloud seeding 
pyrotechnic composition: 48.9% lead iodate, 37.6% potassium 
iodate, 7.5% boron, 6% epoxy resin 


7. 06-01-005A: Cloud seeding pyrotechnic composition for 
general use: 6/.9% potassium iodate, 27% silver iodate, 6.1% 
epoxy resin DER 321, 4.8% boron, 0.2% residue 


9. 06-01-006A: Cloud seeding pyrotechnic composition: 
58.33% silver-I-Iodate, 25% nitrocellulose, 16.66% aluminum 
grain, 0.01% mixed balance 

11. 06-01-008A: Specialty cloud seeding composition with 
voluminous burn: 72.92% hexamine/iodate complex salt, 
12.08% sulfur, 7.25% lead dioxide, 4.35% red phosphorus, 


4, 06-01-003B: Cloud seeding and valley fog dispersion 
pyrotechnic composition for producing local precipitation 
(modified): 43.4% aluminum, 34.7% sodium nitrate, 21.7% 
sulfur, 0.20% moisture and impurities 

6. 06-01-004B: Lead smoke improved cloud seeding 
pyrotechnic composition (modified): 59.6% potassium iodate, 
26.2% lead iodate, 6% epoxy resin, 4.7% boron, 3.5% Gilsonite 
filler 
8. 06-01-005B: Cloud seeding pyrotechnic composition for 
general use (modified burn rate): 53.5% potassium iodate, 
23.6% silver iodate, 8.2% Gilsonite, 7.3% epoxy resin DER 321, 
7.1% boron, 0.30% residue 

10. 06-01-007A: Cloud seeding pyrotechnic composition for 
seeding super cooled clouds: 41.84% plastisol nitrocellulose, 
41.42% ammonium nitrate, 16.73% silver-I-lodate 

12. 06-01-009A: Cloud seeding composition: 49.27% 
potassium chlorate, 22.61% silver-I-iodide, 12.11% animal 
glue, 10.5% sulfur, 5.49% lead nitrate, 0.02% mixed residues 


| 3.38% silver-I-chloride, 0.02% mixed residual balance 

13. 06-01-009B: Cloud seeding composition: 46.97% 
potassium iodate, 22.14% silver-I-iodide, 12.08% animal glue, 
10.73% sulfur, 8.05% lead-I-acetate, 0.03% balance 


15. 06-01-011A: Cloud seeding composition: 40.22% silver-I- 
iodate, 17.24% sodium nitrate, 13.79% magnesium powder, 
10.34% epoxy binder, 9.19% aluminum powder, 9.19% 
hexachlorobenzene, 0.03% mixed impurities 

17. 06-01-013A: Cloud seeding smoke generating 
composition: 38.18% lead iodate, 20% silver nitrate, 19.09% 
phthalic anhydride, 16.36% glycerol, 6.36% polyethylene 
glycol, 0.01% residual balance 

19. 06-01-015A: Cloud seeding composition with secondary 
smoke generation: 25.64% lead-Il-iodate, 24.78% zinc 
powder, 24.78% hexachloroethane, 16.23% silver-I-oxide, 
8.54% liquid epoxy resin, 0.03% impurities 


14, 06-01-010A: Lead smoke improved cloud seeding 
pyrotechnic composition: 47.86% silver-I-iodate, 34.18% 
lead-l-iodate, 10.25% epoxy resin, 7.69% aluminum powder, 
0.02% impurities 

16. 06-01-012A: Cloud seeding composition with bismuth 
modifier agent: 4.07% lead-Il-iodate, 25% bismuth 
subnitrate, 15.17% magnesium powder, 12.5% epoxy binder, 
6.26% diatomaceous earth, 1% impurities 

18. 06-01-014A: Cloud seeding composition for industrial 
uses: 28.9% sodium nitrate, 21.96% lead-H-iodate, 14.45% zine 
chloride, 13.87% silver iodide, 10.4% sodium hypophosphite, 
10.4% polyurethane, 0.02% mixed residual balance 

20. 06-01-016A: Cloud seeding composition with classic 
“HC” smoke modifier: 27.29% zinc oxide, 27.29% 
hexachloroethane, 23.13% silver iodate, 8.67% potassium 
nitrate, 7.51% epoxy resin, 3.18% powdered aluminum, 2.89% 
silver-I-chloride, 0.04% mixed balance 


21. 06-01-017A: Cloud seeding composition: 40.65% silver 
iodate, 24.39% hexachlorobenzene, 15.44% magnesium 
powder, 8.13% naphthalene, 5.69% PVC polymer, 5.69% silver- 
I-iodide, 0.01% residual balance 


22. 06-01-018A: Cloud seeding pyrotechnic composition: 
40.44% lead-I-iodate, 17.64% aluminum powder, 16.91% 
silver iodate, 13.23% epoxy binder, 11.76% magnesium powder, 
0.02% residual balance 


23. 06-01-019A: Cloud seeding composition for the usual 
purposes: 30.26% silver iodate, 26.31% red phosphorus, 
11.84% silver nitrate, 8.55% magnesium powder, 8.55% silver 
sulfide, 7.23% polvisoprene, 4.6% epoxy resin, 2.63% zinc 
oxide 0.03% mixed balance 


06-01-001A: Cloud seeding pyrotechnic composition: 


24. 06-01-020A: Cloud seeding composition for military and 
civil use: 30.07% potassium iodate, 27.06% 
hexachlorobenzene, 14.28% cornstarch, 12.03% silver-I-iodide, 
9.77% iodine pentoxide, 6.76% phosphorus trisulfide, 0.03% 
balance 


Into a wood or cardboard cup, place 28.8 grams of standard epoxy binder, followed by 20.4 grams of magnesium powder of 100 
mesh, followed by 42.5 grams of aluminum powder of 200 mesh. Thereafter, thoroughly blend the mixture using a stainless steel 
spatula for about 5 to 10 minutes at room temperature. Afterwards, carefully and gently add in 284.2 grams of silver iodate, followed 
by 24 grams of hexachlorobenzene, and then carefully and gently, yet thoroughly blend the entire mixture with the same stainless 
steel spatula for about 10 to 30 minutes until a uniform homogenous mixture is obtained. To use the mixture, it should be pressed into 
tubes of at least % inch diameter by 6 inch length under a pressure of 3000 psi. in three increments, meaning your tube should be filled 
in three stages under a pressure of 3000 psi each press. After pressing your tube(s), cure them for 24 hours in an oven at 60 Celsius. 
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Cloud Seeding Compositions 
To use, the tubes need to be fired, using a rocket, into a suitable cloud. The recommended dimensions for maximum cloud seeding 
effect should be % inch in diameter by 12 inches length. = 
Burn rate: Slow 
Water resistance: N/A. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: Moderate—may explode under severe shock, but not likely. 
Percentage: 71% silver iodate, 10.6% aluminum, 7.2% standard epoxy binder, 6% hexachlorobenzene, 5.1% magnesium, 0.10% 
impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: May be used in commercial cloud seeding rockets. 


06-01-002A: Cloud seeding pyrotechnic composition: 

Into a suitable blender equipped with plastic stir blade, place 30 grams of epoxy binder (DER321 standard epoxy), followed by 50 
milliliters of acetone. Thereafter, quickly blend the mixture for about 5 minutes, and then add in 90 grams of average aluminum 
powder, followed by 40.6 grams of powdered magnesium, and then followed by 150 milliliters more of acetone, and then continue to 
blend for about 30 minutes to form a uniform paste. After 30 minutes, throw in 218 grams of potassium iodate, followed by 720 
grams of silver iodate and continue blending for about 1 hour on high speed. Note: during the blending operation, some of the acetone 
will evaporate—never mind this, but maintain a pasty consistency so add more acetone if the mixture becomes difficult to blend, After 
blending for 1 hour, place the mixture onto a shallow pan, and allow it to thoroughly air dry. When the odor of acetone is gone, place 
the mixture into a clean ball mill filled with Teflon coated steel shot (about 150 grams) and tumble it for about 1 hour at 200 RPM. 
Finally, press the tumbled mixture into any desirable delivery container such as a tube made of any desirably material, or mold under 
high pressure (2000 psi), and then cure the container for about 24 hours at room temperature. To use, the mixture needs to be 
propelled into the clouds using a rocket, and igniter system for initiation of the cloud seeding composition—the container should be 
fitted with a parachute to allow proper time for the composition to burn. 

Burn rate: Slow. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 4 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: Moderate—may explode under severe shock, but not likely. 

Percentage: 43.7% potassium iodate, 24% silver iodate, 18% aluminum, 8.1% magnesium, 6% epoxy binder, 0.2% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: May be used in commercial cloud seeding rockets. 


06-01-003A: Cloud seeding and valley fog dispersion pyrotechnic composition for producing local precipitation: 

Into a suitable mixing bowl or blender, equipped with plastic stir blades, place 600 grams of powdered aluminum of about 20 
microns, followed by 500 grams of anhydrous sodium nitrate of 270 mesh, followed by 350 grams of sodium chloride of about 270 
mesh, and then add in 250 milliliters of acetone, and then blend the mixture on moderate speed for about 30 minutes to form a uniform 
paste. After 30 minutes, the mixture should be pressed into a thin walled aluminum tubes under mild pressure, and then cure the 
munition in a well ventilated oven starting at 60 Celsius for 1 hour, and then heat at 130 Celsius for 1 final hour. After curing, the 
munitions should be primed with black powder or equivalent, and a corresponding fuse depending on rocket design. The munition 
needs to be propelled into the clouds using a rocket—the munition should also be fitted with a parachute to allow proper time for the 
composition to burn. Note: this composition can be used for seeding purposes up to 3 kilometers in the air. 

Burn rate: Slow. 30 seconds using a container body 3.5 centimeters in diameter by 25 centimeters in length. 

Condensation nuclei: 10'° - 

Water resistance: N/A. 

Stability: Can be stored for many years. 


' Flammability (1 to 10): 6 % 


Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 41.3% aluminum, 34.4% sodium nitrate, 24.1% sodium chloride, 0.20% moisture and impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-003B: Cloud seeding and valley fog dispersion pyrotechnic composition for producing local precipitation (modified): 
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Cloud Seeding Compositions 
Into a suitable mixing bowl or blender, equipped with plastic stir blades, place 500 grams of. ‘powdered aluminum of about 20 
microns, followed by 400 grams of anhydrous sodium nitrate of 270 mesh, followed by 250 grams of finely divided sulfur of about 
270 mesh, and then add in 250 milliliters of acetone, and then blend the mixture on moderate speed for about 30 minutes to form a 
uniform paste. After 30 minutes, the mixture should be pressed into a thin walled aluminum tube under mild pressure, and then cure 
the munition in a well ventilated oven starting at 60 Celsius for 1 hour, and then heat at 130 Celsius for 1 final hour. After curing, the 
munitions should be primed with black powder or equivalent, and a corresponding fuse depending on rocket design. The munition 
needs to be propelled into the clouds using a rocket—the munition should also be fitted with a parachute to allow proper time for the 


composition to burn. 

Burn rate: Similar to 06-01-003A 

Condensation nuclei: 10°° 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43.4% aluminum, 34.7% sodium nitrate, 21.7% sulfur, 0.20% moisture and impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-004A: Lead smoke improved cloud seeding pyrotechnic composition: 

Into a suitable mixing bowl or blender, equipped with plastic stir blade, place 37.5 grams of finely divided boron of standard mesh, 
followed by 244.5 grams of lead iodate, followed by 188 grams of potassium iodate, and then add in 30 grams of standard epoxy 
resin (DER 321), and then blend the mixture on moderate speed for about 10 to 20 minutes to form a uniform paste. Thereafter, the 
mixture should be pressed into any thin walled aluminum, steel, plastic, or cardboard tube, flare body, container, ect., under mild 
pressure, and then cure the munition over night. After the curing time, the munition bodies should be primed with a simple black 
powder or equivalent composition and corresponding fuse (depending on rocket design). The cloud seeding composition and resulting 
munition body needs to be propelled into the clouds using a rocket—the munition should also be fitted with a parachute to allow 
proper time for the composition to burn. 

Burn rate: Above average—4.3 seconds per inch. 

Condensation nuclei: 5.6 x 10'' at -6 Celsius per gram. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: Low. May explode under severe conditions. 

Percentage: 48.9% lead iodate, 37.6% potassium iodate, 7.5% boron, 6% epoxy resin 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-004B: Lead smoke improved cloud seeding pyrotechnic composition (modified): 

Into a suitable mixing bowl or blender, equipped with plastic stir blade, place 23.5 grams of finely divided boron of standard mesh, 
followed by 131 grams of lead iodate, followed by 298 grams of potassium iodate, followed by 17.5 grams of Gilsonite, and then 
add in 30 grams of standard epoxy resin (DER 321), and then blend the mixture on moderate speed for about 10 to 20 minutes to 
form a uniform paste. Thereafter, the mixture should be pressed into any thin walled aluminum, steel, plastic, or card board tubes, 
flare bodies, containers, ect., under mild pressure, and then cure the munition bodies over night. After the curing time, the munition 
bodies should be primed with a simple black powder or equivalent composition and corresponding fuse (depending on rocket design). 
The cloud seeding composition and resulting munition body needs to be propelled into the clouds using a rocket-—the munition should 
also be fitted with a parachute to allow proper time for the composition to burn. 

Burn rate: Below Average—12 seconds per inch. 

Condensation nuclei: 3.5 x 10'’ at ~10 Celsius per gram. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 59.6% potassium iodate, 26.2% lead iodate, 6% epoxy resin, 4.7% boron, 3.5% Gilsonite filler, 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
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Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-005A: Cloud seeding pyrotechnic composition for general use: 

Into a suitable mixing bowl or blender, equipped with plastic stir blade, place 24 grams of ‘finely divided boron of standard mesh 
followed by 132.5 grams of silver iodate, followed by 303.5 grams of potassium iodate, followed by 30 grams of standard cho 
resin (DER 321), and then followed by 150 milliliters of acetone. Thereafter, blend the mixture on moderate speed for about 10 to 20 
minutes to form a uniform paste or mixture. Thereafter, place the mixture into a vacuum desiccator, filled with anhydrous sodium 
sulfate, and then remove the acetone under vacuum at about 30 Celsius. When all the acetone has been removed, the crumbly mixture 
left behind is ready for use. To use, it should be pressed into any thin walled aluminum, steel, plastic, or card board tubes, flare bodies 
containers, ect., under a pressure of about 2000 psi. The cloud seeding composition should then be primed using an ignition 
temperature with a flame temperature of at least 350 Celsius. The cloud seeding composition and resulting munition body needs to be 
sage into the clouds using a rocket—the munition should also be fitted with a parachute to allow proper time for the composition 
to burn. 

Burn rate: 7 seconds per inch. 

Condensation nuclei: 4.1 x 10’” at —5 Celsius per gram. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 61.9% potassium iodate, 27% silver iodate, 6.1% epoxy resin DER 321, 4.8% boron, 0.2% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-005B: Cloud seeding pyrotechnic composition for general use (modified burn rate): 

Into a suitable mixing bowl or blender, equipped with plastic stir blade, place 39 grams of finely divided boron of standard mesh, 
followed by 129 grams of silver iodate, followed by 292 grams of potassium iodate, followed by 45 grams of Gilsonite, followed by 
40 grams of standard epoxy resin (DER 321), and then followed by 150 milliliters of acetone. Thereafter, blend the mixture on 
moderate speed for about 10 to 20 minutes to form a uniform paste or mixture. Thereafter, place the mixture into a vacuum desiccator, 
filled with anhydrous sodium sulfate, and then remove the acetone under vacuum at about 30 Celsius. When all the acetone has been _ 
removed, the crumbly mixture left behind is ready for use. To use, it should be pressed into any thin walled aluminum, steel, plastic, 
or card board tubes, flare bodies, containers, ect., under a pressure of about 2000 psi. The cloud seeding composition should then be 
primed using an ignition temperature with a flame temperature of at least 350 Celsius. The cloud seeding composition and resulting 
munition body needs to be propelled into the clouds using a rocket—the munition should also be fitted with a parachute to allow - 
proper time for the composition to burn. , 

Burn rate: 13 seconds per inch. 

Condensation nuclei: Similar to 06-01-005A 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 6 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 53.5% potassium iodate, 23.6% silver iodate, 8.2% Gilsonite, 7.3% epoxy resin DER 321, 7.1% boron, 0.30% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-006A: Cloud seeding pyrotechnic composition: 

Into a suitable vertical mixer, or empty ball mill, place 300 grams of nitrocellulose, followed by 300 milliliters of acetone, and then 
followed by 100 milliliters of 95% ethyl! alcohol. Thereafter, rotate the mixture on high RPM for about 15 minutes to form a uniform 
mix. Thereafter, add in 200 grams of aluminum powder of coarse grain, and then add in 700 grams of silver-J-Iodate. Thereafter, 
rotate the mixture on high RPM for about 1 hour at room temperature. Thereafter, the mixture is ready for use. To use, the mixture 
needs to be pressed into any desired flare body, container, tube, ect., under high pressure, and then cured in an oven at ordinary 
temperature in the usual manner. 

Burn rate: Unknown. 

Condensation nuclei: Average. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 
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Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 58.33% silver-I-Iodate, 25% nitrocellulose, 16.66% aluminum grain, 0.01% mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-007A: Cloud seeding pyrotechnic composition for seeding super cooled clouds: 

Into a large capacity suitable beaker or flask, equipped with motorized stirrer, place 450 grams of nitrocellulose, followed by 6 grams 
of ethyl centralite, and then followed by 7 liters of nitromethane. Thereafter, blend the mixture for about 30 minutes to form a uniform 
mixture. Thereafter, add in 96 grams of any desired petroleum sulfonate emulsifying agent, and then followed by 4500 milliliters of 
water, and then continue to blend the mixture on moderate speed for about 10 minutes. Thereafter, allow the mixture to stand for about 
2 hours, whereupon the nitrocellulose should settle to the bottom of the container. Thereafter, filter-off the insoluble nitrocellulose 
mixture, and then air-dry it using any desired means. Now, place about 400 grams of this nitrocellulose into a suitable mixing drum, 
equipped with motorized stirrer, and then add in 396 grams of ammonium nitrate, and then followed by 160 grams of silver-I-Iodate. 
Thereafter, blend the mixture for about 15 minutes in the usual manner. Thereafter, the mixture is ready for use. To use, the mixture 
needs to be pressed into any desired flare body, container, tube, ect., under high pressure, and then cured in an oven at ordinary 
temperature in the usual manner. 

Burn rate: Unknown. 

Condensation nuclei: Average. 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 41.84% plastisol nitrocellulose, 41.42% ammonium nitrate, 16.73% silver-I-Iodate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: May be used in commercial cloud seeding rockets and munitions. 


06-01-008A: Specialty cloud seeding composition with voluminous burn: 

Into a clean beaker, place 280 grams of hexamine, and then add in 1400 milliliters of distilled water. Thereafter, blend the entire 
mixture to dissolve the hexamine. Thereafter, quickly filter the mixture, and then set it aside for a moment. Thereafter, into a separate 
clean beaker or similar container, place 474 grams of silver-I-iodate, and then add in 3000 milliliters of distilled water. Thereafter, 
blend this mixture to dissolve the strontium nitrate. Thereafter, quickly filter this mixture. Now, place the hexamine solution into an 
ice bath, and chill to 0 Celsius. Thereafter, slowly add in, in small portions at a time, the nitrate solution while blending the hexamine 
solution on moderate speed over a period of about 30 to 45 minutes. After the addition, continue to blend the combined mixture on 
moderate speed for about 30 minutes at 0 Celsius. Thereafter, remove the ice bath, and then pour the entire mixture onto a shallow pan 
or try, with a high surface area, and then allow the water to fully evaporate until dry solid remains. Thereafter, collect the dried solid 
that remains behind, and then place it into a clean ball mill, filled with 350 grams of Teflon coated steel shot. Thereafter, add in 75 
grams of lead dioxide, followed by 45 grams of red phosphorus, followed by 125 grams of flours of sulfur, and then followed by 35 
grams of silver-I-chloride, and then tumble the mixture at 200 RPM for about 45 minutes. Thereafter, remove the mixture and 
separate it from the steel shot in the usual manner. Now, the mixture is ready for use. To use, it simply needs to be moistened with a 
little ethyl acetate, or ether to form a paste, and then this paste needs to be pressed into any desired flare body, container, tube, ect., 
under pressure in the usual manner, and the resulting devices then cured in an oven at low temperature until dry and hard. 

Burn rate: Unknown. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 72.92% hexamine/iodate complex salt, I 2.08% sulfur, 7.25% lead dioxide, 4.35% red phosphorus, 3.38% silver-I- 
chloride, 0.02% mixed residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for seeding clouds. 


06-01-009A: Cloud seeding composition: 
Into a suitable beaker or similar container, equipped with motorized stirrer, place 75 grams of standard animal glue, followed by 160 
milliliters of water, and then followed by 34 grams of lead nitrate. Thereafter, blend the mixture for about 5 minutes to dissolve the 
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solids. Thereafter, add in 150 milliliters of 95% eth 
i yl alcohol, followed by 305 grams of potassium chl 
oe * orate, foll 
as ce ae ah eee ae oie grams of flours of sulfur, and then continue to blend the mixture ie ores ae es 
: mauliliters of acetone, and then continue to blend the mixture for about 5 mi 
: : 5 minutes. Thereaft 
mixture into a press machine, or equivalent, and then press-out the liquids. Once the wet solid material remains ihe mer aee ee 


for press loading. To do so, the mixture simpl i i 

I gs. » th ply needs to be pressed into any desired flare bod i 
of about 5,000 psi. The resulting munitions needs to be dried in an oven at 70 to 80 Celsius Seated regs ena 
Burn rate: Average. 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 6 4 
Tendency to cake: None. 
Explosive ability: None. 
ee - , F ph 
shes oe ea % potassium chlorate, 22.61% silver-I-iodide, 12.11% animal Slue, 10.5% sulfur, 5.49% lead nitrate, 0.02% 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in rockets for seeding clouds in rain making operations and other moisture condensing operations 


06-01-009B: Cloud seeding composition: 


Into a suitable beaker or similar container, equipped wi i i 
ade e 3 ped with motorized stirrer, place 90 grams of standard animal gi: 5 
Ree sen water, and then followed by 60 grams of lead-I-acetate. Thereafter, blend the mixture for fae ete : nd 
. ees ses aT eve 1 pa are of 95% ethyl alcohol, followed by 350 grams of potassium iodate, followed by 
~J- , and then followed by 80 grams of flours of sulfur, and then continue to bl ixture 5 
minutes. Thereafter, add in about 90 milliliters of acetone, and then i dur ee 
T, - continue to blend the mixture for about 5 mi 
place the mixture into a press machine, or equivalent, and then iqui Sees nenaeaT 
» OF ent, press-out the liquids. Once the wet solid material remains. the mi 
is ready for press loading. To do so, the mixture simply needs to be pressed into any desired flare body, tube, ona chee 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 (estimated). 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
, 6 Shoo 8 : rr 
ei 46.97% potassium iodate, 22.14% silver-I-iodide, 12.08% animal glue, 10.73% sulfur, 8.05% lead-I-acetate, 0.03% 
Classification: Deflagrating explosive (classified as pyrotechnic mixture) . 
Use: Used in rockets for seeding clouds and other moisture condensing operations. 


eee Lead smoke improved cloud seeding pyrotechnic composition: 
Gite hse ee phar place 45 grams of finely divided aluminum powder of standard mesh 
~~ e, followed by grams of lead-I-iodate, and then followed by 60 
epoxy resin (DER 321), and then blend the mixture on moderate s i ste tea Aveda 
|! : peed for about 10 to 20 minutes to form a uniform paste. Th 
the mixture is ready for use. To use, the mixture simply needs to be pressed into any desired container, tube, flare body Be i i 


usual manner, and the resulting munitions should then b 
oe : : ; : 
mentee g ured at room temperature, until dry and hard. Prime with any suitable 


Burn rate: Typical. 

Condensation nuclei: 4.56 x 10’ at -16 Celsius per gram (estimated) 

Water resistance: Good. . , 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 47.86% silver-J-iodate, 34.18° Hi g i i 
Cio Be bape - oe teil ao resin, 7.69% aluminum powder, 0.02% impurities 
Use: May be used in commercial cloud seeding rockets and munitions for the usual means. 


06-01-011A: Cloud seeding composition: 
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Into a suitable empty ball mill, place 90 grams of standard epoxy binder. followed by 120 grams of magnesium pide of -e 
followed by 80 grams of aluminum powder of average mesh, followed by 350 grams of silver-I-iodate, Bees oF ie es 
sodium nitrate, and then followed by 80 grams of hexachlorobenzene. Thereafter, tumble the mixture at 250 las a ioe = in 
the absence of air. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any eo ; 2 are 
body, container, ect., in the usual manner, and then cured at room temperature in the usual manner. Prime with any suitable smoke 
ignition composition. 
Burn rate: Moderate. 
Water resistance: Above moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6+ 
Ease of ignition (1 to 10): 6 
Tendency to cake: None. 

i ility: Stable. 
ey ye silver-I-iodate, 17.24% sodium nitrate, 13. 79% magnesium powder, 1 0.34% epoxy binder, 9.19% aluminum 
powder, 9,19% hexachlorobenzene, 0.03% mixed impurities a 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: May be used in commercial cloud seeding rockets for the usual means. 


~ : Cloud seeding composition with bismuth modifier agent: 
aoe Meernnt ball mill, es 70 grams of DOW epoxy binder (70% DER 321 and 30% DEH). followed by 35 pda ‘ 
diatomaceous earth, followed by 85 grams of magnesium powder, followed by 140 grams of bismuth eae an ee : owe 
by 230 grams of lead-II-iodate. Thereafter, tumble the mixture at 250 RPM for 40 minutes in the absence of ae ee : er, a A 
mixture is ready to use. To use, the mixture simply needs to be pressed into any desirable tube, mold, container flare body, ect., 
usual manner, and then allow the composition to set at room temperature until hard. Prime in the usual manner. 
Burn rate: Average. 
Smoke volume: High. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 % 
Ease of ignition (1 to 10): 6 
Tendency to cake: None. 

ive ability: None. : 

pccee re lead-II-iodate, 25% bismuth subnitrate, I 5.17% magnesium powder, 12.5% epoxy binder, 6.26% 
diatomaceous earth, 1% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in cloud seeding rockets and flares, for the usual means. 


-O1- : ing smoke generating composition: — 
oe ; a or similar (une equipped with a motorized stirrer utilizing a plastic ou blade, place 110 
grams of silver nitrate, followed by 105 grams phthalic anhydride, followed by 90 grams of glycerol. ae by 35 bald ae a 
polyethylene glycol (molecular weight of at least 400), and then followed by 210 grams of lead iodate. Therea er, moderate 2 € ; 
the mixture for about 30 minutes to form a uniform mixture. After the 30 minute mixing period, the mixture is ready sea fo pe 
simply needs to be pressed into any desirable flare body, tube, container, ect., and then cure the devices in an oven at elsius for 
about 72 hours. Can be ignited readily using a match, or similar composition. 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 

i ility: None. 

eee ae lead iodate, 20% silver nitrate, 19.09% phthalic anhydride, 1 6.36% glycerol, 6.36% polyethylene glycol, 0.01% 
residual balance Pee 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used in commercial and military operations for cloud seeding operations. 


06-01-014A: Cloud seeding composition for industrial uses: 
Into a standard ball miil, place 90 grams of polyurethane, followed by 125 grams of zinc chloride, and then followed by 250 grams 


i i ix 5 _ Thereafter, add in 120 grams of silver-I- 
of sodium nitrate. Thereafter, tumble the mixture at about 150 RPM for about 2 hours , adc 
ie followed by 90 grams of sodium hypophosphite, and then followed by 190 grams of lead-H-iodate. Thereafter, continue to 
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tumble the mixture at 250 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be 
pressed into any desirable flare body, tube, container, mold, ect., under a pressure of about 10,000 psi. Thereafter, an ignition 
composition should be pressed there into, or equivalent.. 
Burn rate: Typical. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6+ 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 28.9% sodium nitrate, 21.96% lead-II-iodate, 14.45% zinc chloride, 13.87% silver iodide, 10.4% sodium 
hypophosphite, 10.4% polyurethane, 0.02% mixed residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in rockets for generating a cloud seeding smoke for various operations. 


06-01-015A: Cloud seeding composition with secondary smoke generation: 

Into a standard mixing bow! or blender equipped with motorized stirrer, place 95 grams of silver-I-oxide, followed by 145 grams of 
hexachloroethane, followed by 50 grams of any standard liquid epoxy resin, followed by 145 grams of standard zinc powder, and 
then followed by 150 grams of lead-II-iodate. Thereafter, blend the mixture at moderate speed for about 45 minutes in the absence of 
air. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any desirable container, flare body, 
mold, fish paper tube, candle, ect., under mild pressure, and the resulting munitions should be cured in an oven at low temperature for 


several hours (inside a refrigerator), followed by curing at room temperature for about 3 days. Can be ignited using any desired means. 
Burn rate: Average. 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 25.64% lead-II-iodate, 24.78% zinc powder, 24.78% hexachloroethane, I 6.23% silver-I-oxide, 8.54% liquid epoxy 
resin, 0.03% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in cloud seeding operations. 


06-01-016A: Cloud seeding composition with classic “H.C” smoke modifier: 

Into a suitable beaker or similar container, equipped with motorized stirrer, place 175 milliliters of diethyl ether, hexane, or acetone, 
and then add in 236 grams of freshly calcined zinc oxide (can be prepared by roasting finely divided zinc oxide at 900 Celsius for 
several hours). followed by 27.5 grams of standard powdered aluminum, followed by 236 grams of hexachloroethane, and then 
blend the mixture on high until the bulk of the solvent evaporates. Once this point has been reached, place the slightly pasty mass onto 
a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried mass into an empty ball mill, and then add in 200 grams 
of silver iodate, followed by 75 grams of potassium nitrate, followed by 25 grams of silver-I-chloride, and then followed by 65 
grams of any standard epoxy resin. Thereafter, tumble the mixture for about 1 hour in the absence of air. Thereafter, the mixture is 
ready for use. To use, the mixture simply needs to be poured, pressed, and vibrated into any desirable container, candle, flare body, 


tube, ect., and then allow to cure at room temperature for about 48 hours. Note: heat may or may not used to speed up the curing | 
process. 


Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 27.29% zinc oxide, 27.29% hexachloroethane, 23.13% silver iodate, 8.67% potassium nitrate, 7.51 % epoxy resin, 
3.18% powdered aluminum, 2.89% silver-I-chloride, 0.04% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in clouding operations, and in military operations for moisture condensing. 


06-01-017A: Cloud seeding composition: 
Into a standard mixing bowl or blender, equipped with motorized stirrer, place 175 milliliters of 95% ethyl alcohol, followed by 35 
grams of finely ground PVC polymer, followed by 150 grams of hexachlorobenzene, followed by 50 grams of naphthalene, 
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followed by 250 grams of silver iodate, followed by 95 grams of standard magnesium powder, and then followed by 35 grams of 
silver-I-iodide. Thereafter, blend the mixture on high speed for about 50 minutes. Thereafter, place the entire mixture onto a shallow 
tray or pan, and allow it to thoroughly air-dry. Once it has, place the dried mass into a suitable ball mill filled with Teflon coated steel 
shot of the usual weight and size, and then ball mill the mixture for about 1 hour to form a uniform powder. Thereafter, the mixture is 
ready for use, so simply press the mixture into any desirable container, flare body, mold, fish paper tube, candle, ect., under high 
pressure, (10,000 psi). Any suitable ignition composition can be used for proper ignition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 4% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40.65% silver iodate, 24.39% hexachlorobenzene, 15.44% magnesium powder, 8.13% naphthalene, 5.69% PVC 
polymer, 5.69% silver-I-iodide, 0.01% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in cloud seeding munitions for condensation purposes. 


06-01-018A: Cloud seeding pyrotechnic composition: 

Into a suitable blender equipped with plastic stir blade, place 90 grams of any epoxy binder (such as DER321 standard epoxy), 
followed by 120 grams of aluminum powder, followed by 80 grams of powdered magnesium, followed by 275 grams of lead-II- 
iodate, and then followed by 115 grams of silver iodate. Thereafter, blend the mixture on moderate speed for about 1 hour in the 
absence of air. After the blending operation, the mixture is ready for pressing. To do so, the mixture simply needs to be pressed into 
any desirable tube, container, mold, flare body, ect.. and then allow the munitions to cure at room temperature for about 48 minutes. 
Prime with any desired ignition composition. 

Burn rate: Average (ranges from 0.05 to 0.06 inches per second at ~25 Celsius——estimated). 

Water resistance: N/A. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 40.44% lead-L-iodate, 17.64% aluminum powder, 16.91% silver iodate, I 3.23% epoxy binder, 11.76% magnesium 
powder, 0.02% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in commercial cloud seeding rockets and similar devices. 


06-01-019A: Cloud seeding composition for the usual purposes: 

Into a standard mixing bowl, or vertical mixer, equipped with motorized stirrer, place 35 grams of Epoxy resin (D.E.R. 732), 
followed by 55 grams of finely ground polyisoprene, followed by 20 grams of powdered zinc oxide, followed by 65 grams of 
magnesium powder, followed by 200 grams of powdered red phosphorus, followed by 230 grams of silver iodate, followed by 90 
grams of silver nitrate, and then followed by 65 grams of silver-I-sulfide. Thereafter, blend the mixture at moderate speed for about 
45 minutes. Thereafter, the mixture is ready for use. To do so, the mixture simply needs to be pressed and vibrated into any desirable 
mold, container, tube, flare body, ect., and then allow the munitions to cure at room temperature for 3 days. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30.26% silver iodate, 26.31% red phosphorus, 11.84% silver nitrate, 8.55% magnesium powder, 8.55% silver sulfide, 
7.23% polyisoprene, 4.6% epoxy resin, 2.63% zinc oxide, 0.03 %mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in cloud seeding operations for the usual purposes. 


06-01-020A: Cloud seeding composition for military and civil use: 

Into a suitable empty ball mill, place 65 grams of iodine pentoxide (1205), and then add in 5 milliliters of 1OW-30 motor oil, and then 
tumble the mixture for about 5 minutes to coat the iodine pentoxide. Thereafter, place this iodine pentoxide into a standard mixing 
bowl, blender, or vertical mixer, equipped with motorized stirrer, and then add in 180 grams of hexachlorobenzene, followed by 45 
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grams of phosphorus trisulfide, followed by 95 grams of corn starch, followed by 80 grams of silver-I-iodide, and then followed by 


_ 200 grams of potassium iodate, and then dry blend the mixture at moderate speed for about 6 hours at room temperature, in the 


absence of air and moisture. After 6 hours, add in 15 milliliters of 10W-30 oil, and then continue to blend the mixture for about 30 
minutes. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any desirable container, flare 
body, tube, ect., in the usual manner under a pressure of 15,000 psi. A suitable ignition composition can then be employed. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30.07% potassium iodate, 27.06% hexachlorobenzene, 14.28% cornstarch, 12.03% silver-I-iodide, 9.77% iodine 
pentoxide, 6.76% phosphorus trisulfide, 0.03% balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in cloud seeding operation and other moisture condensing means. 


Pyrotechnic Solid Welding Compositions 


Section 2: Pyrotechnic Solid Welding Compositions 


Chemicals used in this section (binders are not included) 


|; 2. Sulfur (see Black Powder) 


3. Charcoal (see Black Powder) 


4, Sugar Carbon (see Modified Black Powder) 


B Potassium nitrate (see Black Powder) 


5. Barium Chromate (see Modified Black Powder) 


7. Potassium Dichromate (see Modified Black Powder) 


6. Potassium Perchlorate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 


9. Potassium chlorate (see Modified Black Powder) 


| 10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) 
15. Manganese Dioxide (see Modified Black Powder) 


SEE ae 


14. Titanium Dioxide (see Modified Black Powder) 


16. Sodium Benzoate (see Modified Black Powder) 


17. Ammonium Nitrate (see Modified Black Powder) i 


18. Calcium Carbonate (see Modified Black Powder) 


19. Sodium Nitrate (see Modified Black Powder) 


21. Lead Nitrate (see Modified Black Powder) 
23. Ammonium Perchlorate (see Ammonium Perchlorate 


Rocket Propellants) 


20. Urea (see Modified Black Powder) 
22. Nitro Starch (see Modified Black Powder) 


24. Aluminum powder (see Ammonium Perchlorate 


25. Magnesium Sulfide (see Ammonium Perchlorate 
Rocket Propellants) 


Rocket Propellants) 


26. Copper Chromite (see Ammonium Perchlorate Rocket 


Propellants) a 


Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 


| Propellants) 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 28. Ammonium Sulfate (see Ammonium Perchlorate 


| Propellants) 


Rocket Propellants) 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


31. Lron-I]-oxide (see Ammonium Perchlorate Rocket 
Propellants) 


32. Zirconium Hydride (see Ammonium Perchlorate 
Rocket Propellants) 


33. Teflon (see Ammonium Perchlorate Rocket 
Propellants) 
35. Ammonium Dichromate (see Ammonium Perchlorate 


34. Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) 
36. Lithium Perchlorate (see Ammonium Perchlorate 


ao 


Rocket Propellants) Rocket Propellants) 
37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium 
| Rocket Propellants) Perchlorate Rocket Propellants) 


39. Iron-IH1-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 


40. PVC (see Ammonium Perchlorate Rocket Propellants) 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 
| Propellants) 


Propellants) | 


43. Titanium Hydride (see Ammonium Perchlorate Rocket 
Propellants) a 


44, Silicon Nitride (see Ammonium Perchlorate Rocket 


45. ADN (see ADN Rocket Propellants) 


Propellants) 
1 46. Urea Nitrate (see ADN Rocket Propellants) 


47. Silicon Powder (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Propellants) 


| 


49. Boron powder (see ADN Rocket Propellants) 
| 51. KDN (see ADN Rocket Propellants) 


50. Sodium hypophosphite (see ADN Rocket Propellants) : 


52. Nickel Chloride (see Ammonium Nitrate Rocket 
Propellants) 


53. TNT (see Ammonium Nitrate Rocket Propellants) 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


54, Acrylamide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 
56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 
Propellants 
67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 
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Propellants) Rocket Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) Rocket Propellants) a 


61. Sodium chlorate (see Miscellaneous Rocket H.P. 62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Rocket Propellants) Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 


60. Sodium Borohydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 

68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 


70. Calcium Hydride (see Ammonium Nitrate Gua 
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Propellants) 


Propellants) 


71. Potassium Tartrate (see Ammonium Nitrate Gun 
Propellants) 


73. Sodium Azide (see Ammonium Nitrate Gun 


72, Potassium Ferrocyanide (see Ammonium Nitrate Gun 


Propellants) 
74, Sodium Chloride (see Ammonium Nitrate Gun 


Propellants) 


79, Sodium Propionate (see Miscellaneous Gun 
| Propellants) 


Propellants) 
75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 
77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) 
78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 
80. Picric Acid (see Miscellaneous Gun Propellants) 


81. Copper-H-oxide (see Miscellaneous Gun Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 
Propeliants) 


83. Barium Peroxide (see Bullet Tracer Compositions) 


84. Magnesium Carbonate (see Bullet Tracer 
Compositions) 


85. Strontium Peroxide (see Bullet Tracer Compositions) 


86. Strontium Nitrate (see Bullet Tracer Compositions) 


87. Cupric chloride (see Bullet Tracer Compositions) 
89. Strontium oxalate (see Bullet Tracer Compositions) 
91. Zinc Oxalate (see Bullet Tracer Compositions) 


88. Hexachlorobenzene (see Bullet Tracer Compositions) 
90. Mercury-I-Chloride (see Bullet Tracer Compositions) 
92. Zinc Chloride (see Bullet Tracer Compositions) 


93. Uranium (see Bullet Tracer Compositions) 


95, Yttrium Nitrate (see Bullet Tracer Compositions) 


94. Zirconium nitrate (see Bullet Tracer Compositions) 


97. Zirconium Oxide (see Bullet Tracer Compositions 
99, Hexachloroethane (see Bullet Tracer Compositions) 


96. Yttrium Oxide (see Bullet Tracer Compositions) 


98. Cerium Oxide (see Bullet Tracer Compositions) 


100. Antimony trisulfide (see Bullet Tracer Compositions) 


101. Anthracene (see Bullet Tracer Compositions) 102. Phosphorus Sesquisulphide (see Match Compositions) 


104. Aluminum Hydroxide (see Match Compositions) 


103. Boric acid (see Match Compositions) 
105. Antimony Pentasulfide (see Match Compositions) 


~ 


106. Glucose (see Match Compositions) 


107. Sodium Hydroxide (see Match Compositions) 
109. Calcium Sulfate (see Match Compositions) 


108. Lead Hypophosphite (see Match Compositions) 
110. Ammonium Chloride (see Smoke Generating 


111. Manganese (see Smoke Generating Compositions) 


112. Lactose (see Smoke Generating Compositions) 


113. Propylene Glycol (see Smoke Generating 
Compositions) 

115. Potassium Chloride (see Smoke Generating 

| Compositions) 


yt 


Compositions) 
im 


114. Glycerol (see Smoke Generating Compositions) 


116. Potassium Bicarbonate (see Smoke Generating 
Compositions) 


117. Dicyanodiamide (see Smoke Generating 
Compositions) 
119. Thiourea (see Smoke Generating Compositions) 


118. Naphthalene (see Smoke Generating Compositions) 


120. Phthalic Anhydride (see Smoke Generating 


ha 


Compositions) 
22. Cadmium powder (see Smoke Generating 123. Cadmium Sulfide (see Smoke Generating 
Compositions) Compositions) 


124. Melamine (see Smoke Generating Compositions) 


aaeare 


125. Malic Acid (see Smoke Generating Compositions) 


126. Calcium Lactate (see Smoke Generating 


127. Metallic Sodium (see Smoke Generating 


Compositions) Compositions) 
128. Bismuth Tetraoxide (see Smoke Generating 129. Bismuth Subnitrate (see Smoke Generating 
| Compositions) Compositions) 
130. Calcium Iodate (see Smoke Generating Compositions) 131. Potassium lodate (see Smoke Generating 
Compositions) 


Fon Magnesium Chloride (see Smoke Generating 
| Compositions) 


133. Para-Nitroaniline (see Smoke Generating 
Compositions) 


134. Iodine (see Smoke Generating Compositions) 


Compositions) 


135. Potassium Ferriccyanide (see Priming/Igniter 


Compositions) 
136. Potassium hexacyanocobaltate (see Priming/Igniter 137, Bismuth Trioxide (see Priming/Igniter Compositions) 


138. Titanium powder (see Priming/Ieniter Compositions) 
140. Lead Powder (see Priming/Igniter Compositions) 


142. Selenium powder (see Priming/Igniter Compositions) 


139. Tungsten powder (see Priming/Igniter Compositions) 
141. Lead-I-Oxide (red lead; lithrage) (see 
Priming/Igniter Compositions) 

143. Sodium Bicarbonate (see Priming/Igniter 
Compositions) 


[a44, Tron powder (see Priming/Igniter Compositions) 


145, Silicon Dioxide (see Priming/Igniter Compositions) 


| 146. Lead Thiocyanate (see Priming/Igniter Compositions) | 


147, Para-Nitrotoluene (see Priming/Igniter Compositions) 
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148. Silver powder (see Priming/Igniter Compositions) 


149. Sodium Tungstate (see Priming/Igniter Compositions) 


| 150. Zirconium powder (see Priming/Igniter 
Compositions) 


151. Bismuth powder (see Priming/Igniter Compositions) 


152. Copper-I-oxide (see Priming/Igniter Compositions) 


| | 153. Lead Styphnate (see Priming/Igniter Compositions) 


154. Tellurium Dioxide (see Priming/Igniter Compositions) |_ 


155. Tetracene (see Priming/Igniter Compositions) 


156. Iron Sulfide (see Priming/Igniter Compositions) 


(157. Zinc Phosphide (see Priming/Igniter Compositions) 


159. Hafnium powder (see Priming/Igniter Compositions) 


| 158. Copper powder (see Priming, gniter Compositions) 
160. Cesium Nitrate (see Iumination/Flare and Signaling 
Compositions) 


161. lodoform (see Iumination/Flare and Signaling 
Compositions) 


162. Lithium Nitrate (see Iumination/Flare and Signaling 
Compositions) 


| 


—— 


163. Manganese Oxide (see Illumination/Flare and 
| Signaling Compositions) 


164. Sodium Carbonate (see INumination/Flare and 
Signaling Compositions) 


165. Molybdenum powder (see Wumination/Flare and 
| Signaling Compositions) 


166. Sodium Oxalate (see Iumination/Flare and Signaling 
Compositions) 


167. Oxalic Acid (see Mumination/Flare and Signaling 
Compositions) 


168. Stearic acid (see Ilumination/Flare and Signaling 
Compositions) 


| 


| 169. Thorium Nitrate (see Ilumination/Flare and Signaling 
Compositions) 


170. Cerium Nitrate (see Mlumination/Flare and Signaling 
Compositions) 


ee on 


171. Rubidium Nitrate (see Iumination/Flare and 
Signaling Compositions) 


172. Calcium metal (see Mumination/Flare and Signaling 
Compositions) | 


173. Mercury-I-Chloride (see Mumination/Flare and 
Signaling Compositions) 


174. Zirconium Carbonate (see [lumination/Flare and 
Signaling Compositions) 

176. Antimony powder (see Pyrotechnic Delay 
Compositions) 


| 175. Barium Chloride (see Dlumination/Flare and 
Signaling Compositions) 

177. Chromium metal (see Pyrotechnic Delay 
| Compositions) 


179. Tin Dioxide (see Pyrotechnic Delay Compositions) ‘| 


| 178. Zinc powder (see Pyrotechnic Delay Compositions) 
180. Silver-I-Chromate (see Pyrotechnic Delay 
Compositions) 

182. Strontium Chromate (see Pyrotechnic Delay 
Compositions) 


181. Calcium Chromate (see Pyrotechnic Delay 
Compositions) 
183. Silver-I-Oxide (see Pyrotechnic Delay Compositions) 


5 Ete 


184. Calcium Fluoride (see Pyrotechnic Delay 
Compositions) 


185. 


Paraffin (see Incendiary Compositions) 


186. Sodium Peroxide (see Incendiary Compositions) 


187. Metallic Lithium (see Incendiary Compositions) 


—— 


189. Ferrocene (see Incendiary Compositions) 


188. Calcium Carbide (see Incendiary Compositions) 
190. Lime (calcium oxide) (see Incendiary Compositions) | 


191. Aluminum Oleate (see Incendiary Compositions) 


193. 


Zinc Stearate (see Incendiary Compositions) 


194. Silver Iodate (see Cloud Seeding Compositions) 


| 195. Silver-Chloride (see Cloud Seeding Compositions) 


196. Lead Acetate (see Cloud Seeding Compositions) 


197. Silver Nitrate (see Cloud Seeding Compositions) 


192. Aluminum Palmitate (see Incendiary Compositions) 


98. Polyethylene Glycol (see Cloud Seeding 


199, lodine Pentoxide (see Cloud Seeding Compositions) 


i 
Compositions) 
200. Nickel powder 201. Tungsten Oxide 
0 0 


a 


Ww 


© 


Nickel powder forms a grayish to silvery-grayish solid. The =r 
powder burns in air forming the oxide. Nickel powder is 
insoluble in water and the usual solvents, but is soluble in 
acids. Keep nickel stored in bottles in a cool dry place. 


Forms a yellowish heavy solid, which turns dark orange when 
heated. The solid is insoluble in water and the usual solvents. 
The powder dissolves in alkali hydroxide solutions forming 
tungstates. 


202. Graphite 


203. Cobalt Oxide 


wa 


Co 


Graphite forms black to dark brownish black scales or 
powder. Graphite is a specialized form of crystallized carbon 
and exists natural. Graphite is the material used in pencils. 
Graphite is non-flammable, and can withstand extreme 
temperatures. Graphite is insoluble in water and all known 
solvents, but is soluble in molten iron. 
204. Chromium Trioxide 


Forms a dark gray powder, which may be colored olive green 
to red depending on particle size. The commercial grade 
usually contains a variety of oxides with no real defined 
structure. The oxide reacts with oxygen even at room 
temperature so the solid should be stored in airtight bottles in a 
cool dry place. 
208. Chromium-III-Oxide 


Se ee 


[ Forms dark red deliquescent crystals, flakes, or powder. The | 
crystals have a melting point of 197 Celsius, and decompose 
when heated to 250 Celsius. The crystals are readily soluble in 
water and sulfuric acid. Chromium trioxide is a powerful 
oxidizing agent so use caution when working with 


combustible materials. 
206. Cryolite 


Forms a light to dark green powder, or crystalline masses. The 
powder is insoluble in water, alcohol, and all known solvents. 


Se 


207. Tin Oxide 
-F Na 
\ 
F x ej 
aA 7 O 
Als ea 
sn 


-F oe Be 


Forms a beautiful snow-white like mass, or white crystalline 
granules, or powder. The melting point of cryolite is about 
1000 Celsius, where it readily fuses to a fluidized mass. Most 
cryolite is synthetic and is used to dissolve aluminum oxide in 
aluminum manufacture. Cryolite is relatively insoluble in 
water and the usual solvents, but is soluble in sulfuric acid. 
208. Calcium Fluoride 


Forms a white crystalline powder or granules. The crystals or 
powder are insoluble in water and all known solvents, and 


Tin oxide forms a brownish-black powder, or brownish 
crystalline granules or powder. The powder burns when heated 
forming the dioxide. The powder is insoluble in water but 
soluble in acids and alkali solutions. 


209. Iron Tetraoxide (Ferrosoferric oxide) 
oF @ S re Fe 
RO oe 8G 


0 


i Forms the familiar black crystalline solid or powder. Usually 
exists as a black powder. The powder is fully converted to 
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: id Welding Compositions = : : Pyrotechnic Solid Welding Compositions 
: ie acde withthe Soe TT fans se on heating in the air. The powder is insoluble in [ 19. 06-02-012C: Pyrotechnic welding composition for ~ | 20. 06-02-0120: Pyrotechnic welding composition for 
only slowly dissolve a ara BI water and the usual solvents. producing molten copper: 61.8% copper, 12.3% magnesium, producing molten iron: 70% iron oxide protoxide, 20% 
hydrogen fluoride. 311. Sodium Silicate : 12.3% silicon, 12.3% manganese dioxide, 1% lime, 0.30% calcium metal, 10% silicon 
210. Sodium dichromate + | oa ne residues 
Na Na Na : 21. 06-02-012E: Pyrotechnic welding composition for 22. 06-02-013A: Pyrotechnic welding composition for 
vA \ ae | producing molten iron: 79.2% iron-IlI-oxide, 20.7% silicon, welding manganese steel, and for repairing manganese steel 
: 0.10% mixed residues structures: 71% iron-IlI-oxide, 12% aluminum, 10% high 
Q 0 : carbon steel particles, 7% ferromanganese 
x we ot. 7 a = Na 23. 06-02-014A: Pyrotechnic welding composition for 24. 06-02-014B: Pyrotechnic welding composition for 
4. ‘4. O a a : welding and cast forming copper: 53.9% copper, 20.4% welding and cast forming copper with phosphorus burn de- 
LE r 7, <a : copper/aluminum alloy, 17.9% copper-I-oxide, 3% silver accelerant: 55% copper, 18.3% copper-II-oxide, 18.4% 
0 oe \ Ve a) : metal, 2% calcium silicide, 2% fluorspar, 0.65% zine oxide, copper/aluminum alloy, 3.5% phosphorus/copper alloy, 2% 
6 5 ae : 0.15% mixed residues ee silicide, 2% fluorspar, 0.70% zinc oxide, 0.20% mixed 
- : ; ; i Forms colorless crystals, or white granules or powder. ' residues 
Forms a dihydrate, which forms ee ee it modifications exist. Most silicates form hydrates, which make / [ 25. 06-02-015A: Pyrotechnic welding composition for 26. 06-02-015B: Pyrotechnic welding composition for 
orange crystals, granules, or pow 100 Celsius The them very soluble in water, with limited solubility in organic | welding tin: 56% tin oxide, 39.4% aluminum, 3% calcium welding tin (with chromium burn decrease): 61.8% tin oxide, 
water of hydration when heating . £356 Celsius, with solvents: | fluoride, 1.6% cryolite 14.7% aluminum, 13.6% chromium, 9.9% cryolite 
anhydrous salt has a melting ea Bee eee ee __ 27. 06-02-016A: Pyrotechnic composition for cutting metals | 28. 06-02-016B: Pyrotechnic composition for cutting metals 
decomposition starting at 400 Celsius. Ihe cry __ | and welding: 51.8% iron-III-oxide, 38.1% nickel, 6.5% Teflon, | and welding (with improved burn rate): 33.2% nickel, 27.5% 
soluble in water. : 3.4% aluminum, 0.20% combined balance aluminum, 19.6% iron tetraoxide, 19.6% chromium-III-oxide, 
- Py i id Welding Compositions in this section - = 0.10% combined balance 
: hoi alias eo aattion Te i: > 06-02-02: Gasless pyrotechnic welding composer for [ 29. 06-02-017A: Pyrotechnic composition for generating a0: 06-02-017B: Pyrotechnic composition for generating 
1, 06-02-0014: Pyros aa Viton A copolymer, 0.20% welding aluminum and other metals: 68.5% nickel, 31.5% molten iron for multiple purposes: 66.8% ferrosilicon (25% | molten steel for multiple purposes: 84.8% ferrosilicon (50% 
ip oxide, 19.1% aluminum, 8% Viton A copol) oo aluminum eae iron), 17.9% strontium nitrate, 12.7% ferrosilicon (50% iron), iron), 8% sodium nitrate, 4.2% aluminum, 3% anhydrous 
roe : : Poe | 4, 06-02-002C: Gasless pyrotechnic welding composition for 1.9% sodium nitrate, 0.49% sodium silicate, 0.21% impurities | sodium carbonate 
= rape ees Sie aaa (aoc ™ welding aluminum and other metals (modified 2): 39% ; 31. 06-02-017C: Pyrotechnic composition for generating 32. 06-02-017D: Pyrotechnic composition for generating cael 
welding alupsinant and ee saond ae aluminum, 35.1% nickel, 21.2% magnesium, 4.5% epoxy resin, molten chromium steel for multiple purposes: 86.5% molten iron for multiple purposes: 75% ferrosilicon alloy (50 
nickel, 29.4% aluminum, 5.9% epoxy resin 0.20% residue ae ferrochromium (50 to 75% iron), 7% sodium nitrate, 3.7% i 75% iron), 12% sodium dichromate, 8% calcium fluoride, 5% 
: F iti . 006-02-004A: Pyrotechnic composition for welding copper | aluminum, 2% anhydrous sodium carbonate, 0.8% lime aluminum 
5: 602-0055: Gasless pyrorechnte Ui 1 Cee ae = yen 49.1% cope ae 33% iron-Il-oxide, 12.2% 33. 06-02-018A: Pyrotechnic composition for welding 34. 06-02-019A: Pyrotechnic composition for welding 
als gel ig ce aac , aluminum, 3.7% calcium/silicon alloy, 1.4% iron/manganese 


30.4% nickel, 28% aluminum, 0.20% residue copper: 68.49% copper-Il-oxide, 27.39% copper/aluminum copper: 63.15% copper-II-oxide, 15.78% aluminum powder, 
4% nickel, 28% alun , 0.2 


alloy, 0.32% residue, 0.28% graphite alloy, 2.73% tin oxide, 1.36% manganese dioxide, 0.03% mixed | 10.52% copper/aluminum alloy, 10.52% red phosphorus, 0.03% 


: yn jas ) 8. 06-02-005B: Pyrotechnic composition for welding copper balance residual balance 
E 06-02-005A: Pyrotechnic apysan for baa i ie plates, ae pipes, and similar copper bodies 35. 06-02-020A: Pyrotechnic composition for welding ~ | 36. 06-02-020B: Pyrotechnic composition for welding 
cables, plates, spokes, UE ne ieee er/aluminum (modified): 51.7% copper oxide, 22.1% copper, 18.3% copper: 68.37% copper-Il-oxide, 29.05% copper/aluminum copper: 89.28% red copper scale, 9.82% aluminum powder, 
52.6% copper-ll-oxide, 2 cect oo ae id, ; see anes copper/aluminum alloy, 3.1% tungsten oxide, 2 .3% calcium alloy, 1.7% tin oxide, 0.85% manganese dioxide, 0.03% 0.22% tin oxide, 0.22% zinc oxide, 0.22% zirconium aluminum 
ee pica seca : silicide, 2.3% fluorspar, 0.20% residue residual balance 
10% residue 


ee alloy, 0.22% ferro/silicon allov, 0.02% mixed residual balance 
9, 06-02-005C: Pyrotechnic composition for welding copper | 10. 06-02-006A: Pyrotechnic composition for welding iron | 37. 06-02-021 A: Pyrotechnic composition for welding copper | 38. 06-02-021B: Pyrotechnic composition for welding copper 
i a : yr =) 


i i imilar iron bodies with easier ease | | and tin: 46.8% tin oxide, 42.2% aluminum powder, 7.3% and tin: 52.4% tin oxide, 28.6% alumi der, 15% 50/50 
5 ae bodies lates, spokes, pipes, and similar iron + 40.07 , 42.2% P , 7.3% nd tin: 52.4% tin oxide, 28.6% aluminum powder, 15% 
cables, plates, Spokes, slau rena ieee si ignition: 43.1% aluminum, 28% sodium nitrate, 10. 7% : | sopperD oxide 329A caleluin Wioride sauna MAI i ane ae 
Seca aie 106 cobalt sade 1% caletan silicid silicon, 6.4% iron, 6.4% epoxy resin, 5.1% silicon dioxide, 0.3% | grunt ope es. 26 calcu finer 
Die tiorpen 0. eels ie : impurities 55.8% tin oxide, 18.2% nickel, 14.3% aluminum powder, 7.1% 
ae faut omposition for welding steel i. 06-02-008A: Pyrotechnic composition for welding rail copper-I-oxide, 4.6% calcium fluoride 
a sah fae form of plates, spokes, pipes, tracks, pipes, and other metals: 75% iron oxide, 15% 
and manganes 5 of 
and sintiflar: 71% iron oxide, 12% aluminum, 10% steel magnesium, 10% silicon 
der, 7% ferromanganese lL. i | 
ae 7 ae Pyrotechnic composition for welding rail 14, 06-02-009A: ies pape Se aie iene and 
ks, ph ' i i lien metal for a varie : 
i ther metals (modified): 43.8% forming mo ; | ae 
ee aie 43.8% aa trioxide, 8.3% iron, 38% silica, 15% aluminum flake, 10% aluminum foil, 1 0% 
Oo vt * 


39. 06-02-021C: Pyrotechnic composition for welding silver: 
34.8% tin oxide, 19.3% silver, 14.4% aluminum powder, 7.1% 
copper-I-oxide, 4.4% calcium fluoride 

41. 06-02-021E: Pyrotechnic composition for welding Tin: 
33.9% tin oxide, 20.4% tin, 14.1% aluminum powder, 7.1% 
copper-I-oxide, 4.5% calcium fluoride 


06-02-001A: Pyrotechnic welding composition 1: 

: Into a suitable beaker or similar container, place 100 milliliters of acetone, followed by 40 grams of copolymer of vinylidene fluoride 
- 0.20% resid, manganese dioxide, 10% sodium nitrate, 6% cellulosic fibers, ; and hexafluoropropylene sold under the Trademark of Viton A, and then stir the mixture to dissolve all of the copolymer. Note: if 

3.9% fluorspar, 0.20% residue 5% cryolite, 5% phenol formaldehyde resin, 1% asbestos fiers __ the copolymer fails to entirely dissolve, add in a little more acetone, and continue to do so until the copolymer fully dissolves. After 

: me P . 06-02-011A: Pyrotechnic welding composition for __ the copolymer dissolves, add in 360 grams of ferric oxide, followed by 95 grams of aluminum powder. Thereafter, rapidly blend the 

15. 06-02-0104: Fyrolechmc he hea Ucn Saino uses: 25.8% aluminum, 21.5% ion-III-oxide, 16.1% _ entire mixture using, preferable, a motorized stirrer with large plastic blade, on high, for about 2 hours at room foie ue Note: 

chroma: 27 se ae a i ie "ide. 10 5% iron aluminum oxide, 16.1% perlite, 10.7% sodium nitrate, 8% epoxy during the mixing operation, some of the acetone will evaporate, so as it does, more acetone should be added in small amounts to 

mae mae a sin age ae j ie 0. 46 % mixed resin, 1.3% potassium fluroborate, 0.5% impurities Maintain a proper consistency of the blended mixture, i.e, the mixture should be in the form of a paste. After blending for 2 hours, 

oxide, 7.3% iron powder, 5% silicon dioxide, 0.4070 mp Place the paste onto a shallow pan and allow it to thoroughly air-dry. When the odor of acetone is gone, place the dried mass into a 

impurities, 0.04% carbon - - GHEE clean ball mill filled with about 100 grams of Teflon coated steel shot of 10 millimeters of diameter and tumble the mixture for about 

17. 06-02-012A: Hysotechule welding es ee ae I ay 1 hour at 150 RPM at room temperature to form a uniform powder. Afterwards, the powder is ready to be used. Note: a magnesium 

producing oe ae (3 atom oxide prolongs: £2.70 containing igniter composition should be used to ignite this mixture. 

magnesium, @ silicon 


18. 06-02-012B: Pyrotechnic welding composition for 
producing molten chromium: 76% chromium oxide, 12% 
magnesium, 12% silicon 
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Pyrotechnic Solid Welding Compositions 
Burn rate: Moderate. 
Water resistance: Very good—can be used to weld two pieces of iron together even if the pieces are wet. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7% 
Ease of ignition (1 to 10): 3 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 72.7% ferric oxide, 19.1% aluminum, 8% Viton A copolymer, 0.20% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to weld two pieces of iron together. To do so, the powder should be evenly placed over the edges of the iron pieces 
to be welded, and the iron pieces should obviously be together side-by-side. The welding powder is then ignited, and during the burn, 
the heat and molten iron liberated causes the two iron pieces to fuse together. 


06-02-002A: Gasless pyrotechnic welding composition for welding aluminum and other metals: 

Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer utilizing a plastic stir blade, place 342.5 grams of standard 
powdered nickel, followed by 157.5 gram of standard powdered aluminum, and then add in 400 milliliters of hexane, toluene, or 
xylene, and then blend the mixture for about 30 minutes on high speed. After 30 minutes, simply filter-off the insoluble mixture, using 
any form of filtration, and then place the filtered-off mass onto a tray and dry it in an oven at about 70 to 100 Celsius until dry. Once 
the mixture is dry, it should be placed into a standard ball mill, filled with Teflon coated steel shot of the usual diameter, and then 
tumbled at 200 RPM for about 30 minutes to form a uniform mixture. Thereafter, the mixture is ready to be used. To use, it simply 
needs to be pressed into any desirable shape under high pressure (10.000 psi). Note: for welding aluminum, the mixture should be 
pressed into pellets of any diameter, or into long bars or strips of 5 millimeters thick by 10 to 25 millimeters in width by any desirable 
length (depending on what the dimensions of the aluminum pieces to be welded are). Requires high temperature ignition composition 
for proper ignition (flame temperature of at least 660+ Celsius). 

Burn rate: Moderate. 

Water resistance: Very good. 

Burn temperature: 1700+ Celsius. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 3 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 68.5% nickel, 31.5% aluminum 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld two pieces of aluminum together or other metals, even under water. Can also be used to burn through metal 


containers and the like. 


06-02-002B: Gasless pyrotechnic welding composition for welding aluminum and other metals (modified): 

Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer utilizing a plastic stir blade, place 342.5 grams of standard 
powdered nickel, followed by 157.5 gram of standard powdered aluminum, and then add in 400 milliliters of hexane. toluene, or 
xylene, and then blend the mixture for about 30 minutes on high speed. After 30 minutes, simply filter-off the insoluble mixture, using 
any form of filtration, and then place the filtered-off mass onto a tray and dry it in an oven at about 70 to 100 Celsius until dry. Once 
the mixture is dry, it should be placed into a standard ball mill, filled with Teflon coated steel shot of the usual diameter, and then 
tumbled at 200 RPM for about 30 minutes to form a uniform mixture. Thereafter, place the tumbled mixture into any suitable mixing 
bowl, container, ect, equipped with motorized stirrer as previous, and then add in 32 grams of any standard epoxy resin, and then 
rapidly blend the mixture for about 10 minutes to form a uniform paste. Thereafter, the mixture is ready to be used. To use, it simply 
needs to be pressed into pellets of any diameter, or into bars or “strips” using molds, and then said molds should be cured for several 
days. Note: the dimension of the molds should be consistent to whatever the dimensions are for the desired metal pieces to be welded. 
For example, if welding two pieces of aluminum together, and said pieces have dimensions of 5 millimeters thick by 100 millimeters 
in length, you should shape the welding mixture into bars or “strips” that have similar dimensions. To use, simply place one or more 
of these bars or strips over the edges, i.e., over the crease (over where the two pieces of metal meet) of the two aluminum pieces to be 
welded, and then ignite the welding composition using any suitable ignition composition. Requires high temperature ignition 
composition for proper ignition (flame temperature of at least 660+ Celsius). 

Burn rate: Moderate. 

Burn temperature: 1700+ Celsius. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 3 

Tendency to cake: None. 
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Explosive ability: None. 

Percentage: 64.3% nickel, 29.4% aluminum, 5.9% epoxy resin 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld two pieces of aluminum together or other metals, even under water. Can also be used to burn through metal 
containers and the like. - 


06-02-002C: Gasless pyrotechnic welding composition for welding aluminum and other metals (modified 2): 

Into a suitable mixing bowl, blender, ect., equipped with motorizes stirrer utilizing a plastic stir blade, place 92 grams of standard 
powdered nickel, followed by 102 gram of standard powdered aluminum, followed by 55.5 grams of standard powdered 
magnesium, and then add in 400 milliliters of hexane, toluene, or xylene, and then blend the mixture for about 30 minutes on high 
speed. After 30 minutes, simply filter-off the insoluble mixture, using any form of filtration, and then place the filtered-off mass onto a 
tray and dry it in an oven at about 70 to 100 Celsius until dry. Once the mixture is dry, it should be placed into a standard ball mill 
filled with Teflon coated steel shot of the usual diameter, and then tumbled at 200 RPM for about 30 minutes to form a uniform 
mixture. Thereafter, place the tumbled mixture into any suitable mixing bowl, container, ect, equipped with motorized stirrer as 
previous, and then add in 12 grams of any standard epoxy resin, and then rapidly blend the mixture for about 10 minutes to form a 
uniform paste. Thereafter, the mixture is ready to be used. To use, it simply needs to be pressed into pellets of any diameter, or into 
bars or “strips” using molds, and then said molds should be cured for several days. Note: the dimension of the molds should be 
consistent to whatever the dimensions are for the desired metal pieces to be welded. For example, if welding two pieces of aluminum 
together, and said pieces have dimensions of 5 millimeters thick by 100 millimeters in length, you should shape the welding mixture 
into bars or strips that have similar dimensions. To use, simply place one or more of these bars or strips over the edges, i.e., over the 
crease (over where the two pieces of metal meet) of the two aluminum pieces to be welded, and then ignite the welding composition 
using any suitable ignition composition. Requires high temperature ignition composition for proper ignition (flame temperature of at 
least 660+ Celsius). 7 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 3% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 39% aluminum, 35.1% nickel, 21.2% magnesium, 4.5% epoxy resin, 0.20% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld two pieces of aluminum together or other metals, even under water. Can also be used to burn through metal 
containers and the like. 7 


06-02-003A: Gasless pyrotechnic welding composition for welding iron or steel, and other metals: 

As in the previous two procedures, into a suitable mixing bowl. blender, ect., equipped with motorized stirrer utilizing a plastic stir 
blade, place 152 grams of standard powdered nickel, followed by 140 gram of standard powdered aluminum, followed by 207 
grams of finely divided red iron oxide, and then add in 400 milliliters of hexane, toluene, or xylene, and then blend the mixture for 
about 30 minutes on high speed. After 30 minutes, simply filter-off the insoluble mixture, using any form of filtration, and then place 
the filtered-off mass onto a tray and dry it in an oven at about 70 to 100 Celsius until dry. Once the mixture is dry, it should be placed 
into a standard ball mill, filled with Teflon coated steel shot of the usual diameter, and then tumbled at 200 RPM for about 30 minutes 
to form a uniform mixture. Thereafter, the mixture is ready to be used. To use, it simply needs to be pressed into pellets of any 
diameter, or into bars or “strips” under pressure of about 10,000 psi or so. As before, the size of the pellets or strips should be 
consistent to the dimensions for the desired metal pieces to be welded. For example, if welding two or more pieces of iron or steel 
together, and said pieces have dimensions of 5 millimeters thick by 100 millimeters in length, you should shape the welding mixture 
into bars or strips that have similar dimensions. To use, simply place one or more of these bars or strips over the edges, Le., over the 
crease (over where the two pieces of metal meet) of the two metal pieces to be welded, and then ignite the welding composition using 
any suitable ignition composition. Requires high temperature ignition composition for proper ignition (flame temperature of at least 7 
660+ Celsius). 7 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 3 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 41.4% iron oxide, 30.4% nickel, 28% aluminum, 0.20% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Pyrotechnic Solid Welding Compositions 
Use: Can be used to weld two or more pieces of iron or steel together or other metals, even under water. Can also be used to burn 


through metal containers and the like. 


06-02-004A: Pyrotechnic composition for welding copper cables: 

Into a suitable mixing bowl, equipped with motorized stirrer utilizing a sturdy plastic stir blade, place 500 milliliters of hexane, 
acetone, toluene, or xylene, followed by 260 grams of copper-II-oxide, followed by 175 grams of iron-III-oxide, and then blend the 
mixture for about 10 minutes. After 10 minutes, add in 65 grams of aluminum powder of standard available mesh, followed by 7.5 
grams of a finely divided iron/manganese alloy containing 55% iron and 45% manganese (commercially available), followed by 20 
grams of a calcium/silicon alloy containing 30% calcium and 70% silicon (commercially available), and then followed by 1.5 grams 
of finely powdered graphite and then continue to blend the mixture on high until the bulk of solvent evaporates. When the bulk of the 
solvent has evaporated, remove the mixture and place it onto a shallow pan and allow it to thoroughly air-dry. Once the mixture is 
dried, place it into a clean standard ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, and then 
tumble the mixture for about 1 hour to thoroughly pulverize it. Thereafter, the mixture is ready to be used. To use, it should be pressed 
under 5,000 psi pressure into pellets of 5 to 10 millimeters in diameter or so. Requires a significant ignition composition. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 49.1% copper-II-oxide, 33% iron-Il-oxide, 12.2% aluminum, 3.7% calcium/silicon alloy, 1.4% iron/manganese alloy, 
0.32% residue, 0.28% graphite 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld copper wires, cables, or spokes onto iron or steel bars, cables, rims, sheets, ect. Can be used under water and 


during wet and snowy conditions. 


06-02-005A: Pyrotechnic composition for welding copper cables, plates, spokes, pipes, and similar copper bodies: 

First, into a suitable crucible or similar container, place 375 grams of copper scale (tiny copper chips or flakes), and then roast the 
copper scale at 600 to 800 Celsius for several hours. Thereafter, place this roasted copper scale, after it has cooled, into a suitable ball 
mill, filled with 500 grams of Teflon coated steel shot of 10 millimeters in diameter, and then tumble the roasted copper scale at 300 
RPM for several hours to form a uniform pulverized mass. Thereafter, shake the roasted copper scale through a mesh screen of 150 to 
350 mesh to separate it from any larger pieces. Now, place this pulverized copper scale into a suitable ball mill, filled with 150 grams 
of Teflon coated steel shot of 10 millimeters in diameter, followed by 89 grams of finely divided copper/aluminum alloy containing 
30% copper and 70% aluminum (commercially available) followed by 11.5 grams of calcium silicide, and then followed by 150 
milliliters of acetone, and then tumble the mixture at 250 RPM for about 30 minutes. After 30 minutes, throw in 11.5 grams of finely 
ground fluorspar, followed by 12 grams of finely divided standard powdered tungsten, and then 50 milliliters of additional acetone, 
and then continue to tumble the mixture at 250 RPM until the bulk of the acetone evaporates. When the bulk of the acetone has 
evaporated, the mixture is ready to use. To use, the acetone damp mixture should be pressed into pellets, sheets, rods, or bars of any 
desirable shape and size, and then cured in an oven at 40 to 50 Celsius until thoroughly dry. Requires a significant ignition 
composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52.6% copper-II-oxide, 22.5% copper, 17.8% copper/aluminum alloy, 2.4% tungsten, 2.3% calcium silicide, 2.3% 
fluorspar, 0.10% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld copper wires, cables, spokes, plates, rods, and many other copper bodies to other copper bodies or onto iron 
or steel bars, cables, rims, sheets, ect. Can be used under water and during wet and snowy conditions. 


06-02-005B: Pyrotechnic composition for welding copper cables, plates, spokes, pipes, and similar copper bodies (modified): 
First, into a suitable crucible or similar container, place 369.5 grams of copper scale (tiny copper chips or flakes), and then roast the 
copper scale at 600 to 800 Celsius for several hours. Thereafter, place this roasted copper scale, after it has cooled, into a suitable ball 
mill, filled with 500 grams of Teflon coated steel shot of 10 millimeters in diameter, and then tumble the roasted copper scale at 300 
RPM for several hours to form a uniform pulverized mass. Thereafter, shake the roasted copper scale through a mesh screen of 150 to 
350 mesh to separate it from any larger pieces. Thereafter, shake the roasted copper scale through a mesh screen of 150 to 350 mesh to 


382 


noe 


Pyrotechnic Solid Welding Compositions 

separate it form any larger pieces. Now, place this roasted pulverized copper scale into a suitable mixing bowl or suitable container 
equipped with motorized stirrer equipped with plastic stir blade, and then add in 350 milliliters of acetone, followed by 91.5 grams of 
finely divided copper/aluminum alloy containing 30% copper and 70% aluminum (commercially available) followed by 1 1.5 grams 
of calcium silicide, followed by 11.5 grams of finely ground fluorspar, followed by 15.5 grams of finely divided tungsten ‘elite 
(WO3), and then blend the mixture on high speed until the bulk of the acetone evaporates. When the bulk of the acetone has 
evaporated, the mixture is ready to use. To use, the acetone damp mixture should be pressed into pellets, sheets, rods, or bars of any 
desirable shape and size, and then cured in an oven at 40 to 50 Celsius until thoroughly dry. Requires a significant ignition : 
composition. - : 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 51.7% copper oxide, 22.1% copper, 18:3% copper/aluminum alloy, 3.1% tungsten oxide, 2.3% calcium silicide, 2.3% 
fluorspar, 0.20% residue . 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld copper wires, cables, spokes, plates, rods, and many other copper bodies to other copper bodies or onto iron 
or steel bars, cables, rims, sheets, ect. Can be used under water and during wet and snowy conditions. 


06-02-005C: Pyrotechnic composition for welding copper cables, plates, spokes, pipes, and similar copper bodies (modified 2): 
As in the previous preparation, first, into a suitable crucible or similar container, place 335 grams of copper scale (tiny copper chips 
or flakes), and then roast the copper scale at 600 to 800 Celsius for several hours. Thereafter, place this roasted copper scale, after it 
has cooled, into a suitable ball mill, filled with 500 grams of Teflon coated steel shot of 10 millimeters in diameter, and ‘hed tumble 
the roasted copper scale at 300 RPM for several hours to form a uniform pulverized mass. Thereafter, shake the roasted copper scale 
through a mesh screen of 150 to 350 mesh to separate it from any larger pieces. Thereafter, shake the roasted copper scale through a 
mesh screen of 150 to 350 mesh to separate it form any larger pieces. Now, place this roasted pulverized copper scale into a suitable 
mixing bowl or suitable container, equipped with motorized stirrer equipped with plastic stir blade, and then add in 350 milliliters of 
acetone, followed by 100 grams of finely divided copper/aluminum alloy containing 30% copper and 70% aluminum (commercially 
available) followed by 10 grams of calcium silicide, followed by 10 grams of finely ground Jluorspar, followed by 43.5 grams of 
finely divided cobalt oxide (Co304), and then blend the mixture on high speed until the bulk of the acetone evaporates. When the bulk 
of the acetone has evaporated, the mixture is ready to use. To use, the acetone damp mixture should be pressed into pellets, sheets 
rods, or bars of any desirable shape and size, and then cured in an oven at 40 to 50 Celsius until thoroughly dry. Requires a significant 
ignition composition. - 7 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4% 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47% copper oxide, 20.1% copper, 20% copper/aluminum alloy, 8.7% cobalt oxide, 2% calcium silicide, 2% Sluorspar, 
0.20% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld copper wires, cables, spokes, plates, rods, and many other copper bodies to other copper bodies or onto iron 
or steel bars, cables, rims, sheets, ect. Can be used under water and during wet and snowy conditions. 


es Pyrotechnic composition for welding iron plates, spokes, pipes, and similar iron bodies with easier ease of 
ignition: 

Into a suitable mixing bowl or suitable container, equipped with motorized stirrer equipped with plastic stir blade, place 300 milliliters 
of hexane, followed by 100 grams of standard powdered aluminum, followed by 15 grams of standard iron powder, followed by 25 
grams of. finely ground silicon, followed by 15 grams of any standard epoxy resin, and then blend the mixture on high speed for 
about 10 minutes. After 10 minutes, add in 65 grams of sodium nitrate, followed by 12 grams of powdered silicon dioxide and then 
continue to blend the mixture until the bulk of the hexane evaporates, and a semi-fluidized, almost casted mass remains. Immediately 
thereafter, cast the mixture into pellets, rods, sheets, ect., of any desirable size and shape, and then cure the casted pieces for a day or 
so. Requires a proper ignition composition, but much less then that as for previous welding compositions. To weld, your pieces of 
metal should touch each other, in the usual fashion, and the casted cured pyrotechnic welding compositions placed there above, and 
ignited. The ignition liberates molten iron which will heat and fuse the pieces of metal together. 

Burn rate: Average. - 
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Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 4 
Ease of ignition (1 to 10): 6 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 43.1% aluminum, 28% sodium nitrate, 10.7% silicon, 6.4% iron, 6.4% epoxy resin, 5.1% silicon dioxide, 0.3% 
impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to weld iron pieces together. Can be used under water and during wet and snowy conditions. 


06-02-007A: Pyrotechnic composition for welding steel and manganese steels in the form of plates, spokes, pipes, and similar: 
Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 60 grams of standard powdered 
aluminum, followed by 355 gram of finely divided red iron-III-oxide, followed by 50 grams of finely divided high carbon steel 
powder, followed by 35 grams of finely divided ferromanganese powder, and then followed by 150 milliliters of acetone. Thereafter, 
tumble the mixture at about 300 RPM until the bulk of the acetone evaporates. Thereafter, the mixture is ready to be used. To use, it 
simply needs to be pressed into any desirable pellets, discs, sheets, rods, ect., depending on what particular operation you have in 
mind. The pressed mixture then needs to be cured for a day or so to allow for proper drying. Requires magnesium ignition 
composition for proper burn. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 71% iron oxide, 12% aluminum, 10% steel powder, 7% ferromanganese 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld steel and manganese steel pieces together. Can be used under water and during wet and snowy conditions. 


06-02-008A: Pyrotechnic composition for welding rail tracks, pipes, and other metals: 

Into a suitable mixing bowl or suitable container, equipped with motorized stirrer equipped with plastic stir blade, place 350 milliliters 
of hexane, followed by 75 grams of standard powdered magnesium, followed by 50 grams of standard silicon powder, followed by 
375 grams of finely ground red iron-II]-oxide, and then blend the mixture on high speed until the bulk of the hexane evaporates, and 
a pasty mass remains. Thereafter, the mixture should be pressed into pellets, rods, sheets, ect., of any desirable size and shape, under 
mild pressure, and then allowed to cure for a day or so. Requires a proper ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% iron oxide, 15% magnesium, 10% silicon 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld iron or steel rail tracks, pipes, and similar objects. Can be used under water and during wet and snowy 
conditions. 


06-02-008B: Pyrotechnic composition for welding rail tracks, pipes, and other metals (modified): 

Into a suitable mixing bowl or suitable container, equipped with motorized stirrer equipped with plastic stir blade, place 350 milliliters 
of hexane, followed by 200 grams of a finely powdered magnesiunv/silicon alloy containing 50% magnesium and 50% silicon by 
weight, followed by 200 grams of chromium trioxide, followed by 18 grams of finely ground fluorspar, and then followed by 38 
grams of standard powdered iron, and then blend the mixture on high speed until the bulk of the hexane evaporates, and a pasty mass 
remains. Thereafter, the mixture should be pressed into pellets, rods, sheets, ect., of any desirable size and shape, under mild pressure, 
and then allowed to cure for a day or so. Requires a proper ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5 4% 
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Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43.8% magnesiunv/silicon alloy, 43.8% chromium trioxide, 8.3% iron, 3.9% fluorspar, 0.20% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

eae Can be used to weld iron or steel rail tracks, pipes, and similar objects. Can be used under water and during wet and snowy 
conditions. : 


06-02-009A: Pyrotechnic composition for welding, and forming molten metal for a variety of applications: 

Into a suitable mixing bowl or suitable container, equipped with motorized stirrer equipped with plastic stir blade, place 400 milliliters 
of water, followed by 75 grams of aluminum flake, followed by 50 grams of pulverized aluminum foil, followed by 50 grams of 
finely ground manganese dioxide, followed by 50 grams of sodium nitrate, followed by 25 grams of finely ground cryolite, and then 
boil the mixture at 100 Celsius for about 15 minutes while rapidly blending the mixture. Thereafter, while continuing to blend the 
mixture at 100 Celsius, add in 30 grams of finely ground cellulosic fibers (commercially available), followed by 5 grams of standard 
asbestos fibers, followed by 190 grams of finely ground silica, and finally followed by 25 grams of a phenol formaldehyde novalak 
resin of 300 mesh (commercially available), and then continue to boil the mixture with rapid stirring for about 15 minutes. Thereafter, 
remove the heat source, and allow the mixture to cool to room temperature. Thereafter, add in 250 milliliters of ethyl acetate, and then 
blend the mixture on moderate speed for about 5 minutes. Finally, filter-off the insoluble mass, using either style of filtration, and then 
place the collected filtered-off mass onto a shallow tray, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a 
clean ball mill, filled with the usual diameter of Teflon coated steel shot and weight, and then tumble the mixture at 100 RPM for 
about 30 minutes. Thereafter, the mixture is ready to use. To use, it simply needs to be pressed into any desirable pellets, discs, rods, 
ect., under a pressure of 5000 psi for use in welding purpose, or it can be pressed into any desirable container, tube, body, mold, ect., 
under a pressure of 5000 psi in the usual manner. Requires a proper ignition composition. “ 
Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 38% silica, 15% aluminum flake, 10% aluminum foil, 10% manganese dioxide, 10% sodium nitrate, 6% cellulosic 
fibers, 5% cryolite, 5% phenol formaldehyde resin, 1% asbestos fibers 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld iron or steel for various applications, for generating molten metal for casting purposes, heat-treating welding 
surfaces, and for incendiary operations. Can be used under water and during wet and snowy conditions. 7 


06-02-010A: Pyrotechnic composition for welding chromium: 

Into a suitable ball mill. filled with Teflon coated steel shot of the usual diameter and weight, place 115 grams of chromium metal 
powder of average mesh, followed by 47 grams of standard iron powder, followed by 77 grams of chromium-III-oxide (Ct203), 
followed by 122 grams of chromium trioxide (CrO3), followed by 67.5 grams of finely divided red iron-III-oxide, followed by 32.5 
grams of silicon dioxide, followed by 176 grams of pulverized calcium oxide, and then followed by 300 milligrams of finely divided 
carbon, and then tumble the mixture at 150 RPM for about 2 hours. Thereafter, the uniform mixture is ready for use. To use, it simply 
needs to be pressed into any desirable pellets, discs, rods, ect., under a pressure of 10,000 psi for use in welding purposes in the usual 
manner. Requires a proper ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 27.6% calcium oxide, 19.1% chromium trioxide, 18% chromium metal, 12% chromium-III-oxide, 10.5% iron oxide, 
7.3% iron powder, 5% silicon dioxide, 0.46% mixed impurities, 0.04% carbon 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for generating molten chromium for use in welding purposes. 


06-02-011A: Pyrotechnic welding composition for multiple uses: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 250 milliliters of ether or hexane and then add in 240 grams of 
finely powdered aluminum of standard mesh, followed by 150 grams of aluminum oxide, followed by 150 grams of “perlite”, which 
is a siliceous volcanic rock mineral, followed by 100 grams of dry sodium nitrate, followed by 200 grams of red iron-III-oxide, and 
then followed by 12.5 grams of potassium fluoroborate, and then blend the mixture on moderate speed until the bulk of the solvent 
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evaporates. Thereafter, add in 75 grams of standard epoxy resin, such as Epon 815 or equivalent, and then continue to blend the 
mixture for about 10 minutes. Afier 10 minutes, the mixture is ready to be molded. To do so, the mixture should be pressed into any 
desirable pellets, disc, rods, or any other desirable shape and size depending on your specific applications, and then allowed to cure for 
a day or so. Note: curing in an oven at moderate temperature may or may not be used to increase the curing time. Requires a proper 
ignition composition (300+ Celsius). 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 4 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 25.8% aluminum, 21.5% ion-III-oxide, 16.1% aluminum oxide, 16.1% perlite, 10.7% sodium nitrate, 8% epoxy resin, 
1.3% potassium fluoroborate, 0.5% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used for generating molten iron for welding purposes, mold forming, ingot casting, and for other applications utilizing 
molten iron. 


06-02-012A: Pyrotechnic welding composition for producing molten iron: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter or so, place 75 grams of finely 
powdered magnesium, followed by 50 grams of finely divided silicon, followed by 375 grams of iron oxide protoxide (Fe304), and 
then tumble the mixture at 150 RPM for about 1 hour. After 1 hour, the mixture is ready to be used. To use, the mixture can be used as 
a loose powder, or can be pressed into pellets, tablets, discs, or rods of any desirable size, ect., under a pressure of about 8000 psi. 
Should be ignited using a high temperature ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% iron oxide protoxide, 15% magnesium, 10% silicon 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for generating molten iron for welding purposes, mold forming, ingot casting, and for other applications utilizing 


molten iron. 


06-02-012B: Pyrotechnic welding composition for producing molten chromium: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter or so. place 60 grams of finely 
powdered magnesium, followed by 60 grams of finely divided silicon, followed by 380 grams of chromium-II]-oxide (Cr203), and 
then tumble the mixture at 150 RPM for about 1 hour. After 1 hour, the mixture is ready to be used. To use, the mixture can be used as 
a loose powder, or can be pressed into pellets, tablets, discs, or rods of any desirable size, ect.. under a pressure of about 8000 psi. 
Should be ignited using a high temperature ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 76% chromium oxide, 12% magnesium, 12% silicon 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to form molten chromium for making chromium alloys, welding purposes, mold forming. and for various other purposes. 


06-02-012C: Pyrotechnic welding composition for producing molten copper: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter or so, place 60 grams of finely 
powdered magnesium. followed by 60 grams of finely divided silicon, followed by 60 grams of manganese dioxide, followed by 300 
grams of finely granulated copper, followed by 5 grams of finely powdered lime, and then tumble the mixture at 150 RPM for about 
1 hour. After 1 hour, the mixture is ready to be used. To use, the mixture can be used as a loose powder. or can be pressed into pellets, 
tablets, discs, or rods of any desirable size, ect., under a pressure of about 8000 psi. Should be ignited using a high temperature 


ignition composition. 
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Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 5 | 
Tendency to cake: None. 

Explosive ability: None. 

Percentage: 61.8% copper, 12.3% magnesium, 12.3% silicon, 12.3% manganese dioxide, 1% lime, 0.30% mixed residues 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to form molten copper for making manganese/copper alloys, welding purposes, mold forming, and for various purposes. 


06-02-012D: Pyrotechnic welding composition for producing molten iron: 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer, place 150 milliliters of diethyl ether or hexane 
followed by 100 grams of finely granulated calcium metal, followed by 50 grams of finely divided silicon, and then followed by 350 
grams of iron oxide protoxide (Fe304), and then blend the mixture on moderate speed until the bulk of the of solvent evaporates 
Thereafter, place the semi-pasty mass into a clean heated ball mill filled with Teflon coated steel shot of the usual weight and 
diameter, and then tumble the mixture at 200 RPM for about 1 hour at about 50 Celsius to form a uniform dry powder. After 1 hour 
the mixture is ready for use. The mixture can be used as a loose powder, or can be pressed into pellets, tablets, discs, or rods of any 
desirable size, ect., under a pressure of about 8000 psi. Should be ignited using a high temperature ignition composition . 
Burn rate: Average. i ; 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 70% iron oxide protoxide, 20% calcium metal, 10% silicon 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used to form molten iron for making iron alloys, welding purposes, mold forming, and for various purposes. 


06-02-012E: Pyrotechnic welding composition for producing molten iron: 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer, place 150 milliliters of diethyl ether or hexane 
followed by 100.8 grams of finely divided silicon, and then followed by 384 grams of finely divided red iron-II-oxide, and then 
blend the mixture on moderate speed until the bulk of the of solvent evaporates. Thereafter, place the semi-pasty mass into a clean | 
heated ball mill filled with Teflon coated steel shot of the usual weight and diameter, and then tumble the mixture at 200 RPM for 
about | hour at about 50 Celsius to form a uniform dry powder. After 1 hour, the mixture is ready for use. The mixture can be used as 
a loose powder, or can be pressed into pellets, tablets, discs. or rods of any desirable size, ect., under a pressure of about 8000 psi 
Should be ignited using a high temperature ignition composition, but should ignite readily using standard ignition compositions , 
Burn rate: Average. Produces excessive amounts of heat 1800+ Celsius 7 ‘ 
Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 79.2% iron-Ill-oxide, 20.7% silicon, 0.10% mixed residues 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

ae ie to form copious amounts of molten iron for making iron alloys, welding purposes, mold forming, and for various 
applications. “ 


06-02-0134: Pyrotechnic welding composition for welding manganese steel, and for repairing manganese steel structures: 

Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of 10 millimeters in diameter, place 60 grams of granulated 
aluminum of 20 to 30 mesh, followed by 355 grams of red iron-III-oxide, followed by 50 grams of high carbon steel scale or 
Particles, followed by 35 grams of pulverized of ferromanganese of 10 mesh, and then tumble the mixture at 300 RPM for about 2 
hours to form a uniform mixture. Thereafter, the finely tumbled mixture is ready for use. The composition can be used as a loose 
powder, or it can be pressed into any desirable pellets, tablets, rods, ect., ect., under a pressure of about 6000 psi. It can be ignited 
Using any suitable means, but may not ignite properly utilizing an electric squib. ~ 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 


Pyrotechnic Solid Welding Compositions 
Flammability (1 to 10): 7 ‘4 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 71% iron-IlI-oxide, 12% aluminum, 10% high carbon steel particles, 7% ferromanganese 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to weld manganese steel, and to fix or repair manganese steel structures, containers, ect. 


06-02-014A: Pyrotechnic welding composition for welding and cast forming copper: 

Into a suitable crucible or similar container, place 143.6 grams of copper scale composed of copper chips ranging from 1 to 5 
milliliters in length, and then roast this scale at 400 to 500 Celsius for about 1 hour. Thereafter, remove the heat source, and allow the 
roasted scale to cool to room temperature. Thereafter, into an empty ball mill, place the roasted copper scale, followed by 40.8 grams 
of a copper/aluminum alloy, composed of 57% copper and 43% aluminum (commercially available), followed by 4 grams of calcium 
silicide, followed by 4 grams of fluorspar, followed by 1.3 grams of zinc oxide, and then followed by 6 grams of finely divided silver 
metal. Thereafter, tumble the mixture for about 1 hour at room temperature. Thereafter, the mixture is ready for use. To use, it can be 
pressed into any desirable form under a pressure of about 8000 psi, or it can be used as a loose material. It can also be placed into a 
carbon crucible, and then ignited and the molten metal then poured and/or casted. Requires proper ignition composition, such as a 
magnesium starter mixture. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 53.9% copper, 20.4% copper/aluminum alloy, 17.9% copper-L-oxide, 3% silver metal, 2% calcium silicide, 2% 
fluorspar, 0.65% zinc oxide, 0.15% mixed residues 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld copper in various operations, or for casting copper. 


06-02-014B: Pyrotechnic welding composition for welding and cast forming copper with phosphorus burn de-accelerant: 

Into a suitable crucible or similar container. place 146.6 grams of copper scale composed of copper chips ranging from 1 to 5 
milliliters in length, and then roast this scale at 400 to 500 Celsius for about 1 hour. Thereafter, remove the heat source, and allow the 
roasted scale to cool to room temperature. Thereafter, into an empty ball mill, place the roasted copper scale, followed by 36.6 grams 
of a copper/aluminum alloy, composed of 50% copper and 50% aluminum (commercially available), followed by 4 grams of calcium 
silicide, followed by 4 grams of fluorspar, followed by 1.4 grams of zinc oxide, and then followed by 7 grams of a 
phosphorus/copper alloy containing 85% copper and 15% black phosphorus. Thereafter, tumble the mixture for about 1 hour at room 
temperature. Thereafter, the mixture is ready for use. To use, it can be pressed into any desirable form under a pressure of about 8000 
psi, or it can be used as a loose material. It can also be placed into a carbon crucible, and then ignited and the molten metal then 
poured and/or casted. Requires proper ignition composition. such as a magnesium starter mixture. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55% copper, 18.3% copper-Ll-oxide, 18.4% copper/aluminum alley, 3.5% phosphorus/copper alloy, 2% calcium 
silicide, 2% fluorspar, 0.70% zinc oxide, 0.20% mixed residues 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld copper in various operations, or for casting copper. 


06-02-015A: Pyrotechnic welding composition for welding tin: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter, place 280 grams of tin oxide. followed by 197 
grams of finely powdered aluminum of average mesh, followed by 15 grams of calcium fluoride, and then followed by 8 grams of 
cryolite, and then tumble the mixture for about 1 hour at 100 RPM for about 1 hour. After 1 hour, the mixture is ready for use. To use. 
the mixture can be used as a loose powder, or it can be pressed into pellets, plates, discs, rods, cubes, ect., under a pressure of about 
15,000 psi. Requires proper ignition compositions for proper burn. 

Burn rate: Moderate. 

Water resistance: Very good. 
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Bicsiccias : i ne 
Stability: Can be stored for many years. Peer Ey ea ie 
Flammability (1 to 10): 6 4% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 56% tin oxide, 39.4% aluminum, 3% calcium fluoride, 1.6% cryolite 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld tin and tin alloys, or for casting purposes. 


06-02-015B: Pyrotechnic welding composition for welding tin (with chromium burn decrease): 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter, place 309 grams of tin oxide, followed by 73.5 
grams of finely powdered aluminum of average mesh, followed by 49.5 grams of calcium fluoride, and then followed b 68 

of finely powdered chromium, and then tumble the mixture for about 1 hour at 100 RPM for about i hour. After 1 hour fs ne i 
ready for use. To use, the mixture can be used as a loose powder, or it can be pressed into pellets, plates dises rods cubs ect, inde f 
pressure of about 15,000 psi. Requires proper ignition compositions for proper burn. . ee 
Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 4 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 61.8% tin oxide, 14.7% aluminum, 13.6% chromium, 9.9% cryolite 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to weld tin and tin alloys, or for casting purposes. 


06-02-016A: Pyrotechnic composition for cutting metals and welding: 

Into a suitable blender equipped with plastic stir blade, place 150 milliliters of acetone, followed by 145 grams of finely divided 
nickel powder, followed by 13 grams of finely powdered aluminum, of average mesh, followed by 197 grams of. ‘finely divided red 
iron-II-oxide, and then followed by 25 grams of powdered Teflon. Thereafter, rapidly blend the mixture until the bulk of the aceto 
evaporates. Thereafter, place the semi-pasty mass onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, as in man: -_ 
examples, place the dried mass into a ball mill, filled with Teflon coated steel shot of the usual diameter, and then tumble the aridars 
at 200 RPM for about 1 hour to form a uniform mixture. Afterwards, the mixture is ready for use. To use it should be pressed into 
tablets, or pellets of any desirable size under a pressure of 30,000 psi, for cutting and breeching purposes. For welding ae wd 

be used in loose powder form. Should be initiated using a magnesium containing ignition composition , a ae a 
Burn rate: Moderate. _ , 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 51.8% iron-III-oxide, 38.1% nickel, 6.5% T efion, 3.4% aluminum, 0.20% combined balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to breech and cut steel, and for welding purposes. Can also be used as an incendiary agent. 


ee chia composition for cutting metals and welding (with improved burn rate): 

ito a suitable blender equipped with plastic stir blade, place 150 milliliters of acetone, follow . ivi 
nickel powder, followed by 124 grams of finely powdered aluminum, of average mesh, ae . he ae ie ee 
(Fe304), and then followed by 88.3 grams of chromium-III-oxide (Cr203). Thereafter, rapidly blend the mixture until the bulk of 
the acetone evaporates. Thereafter, place the semi-pasty mass onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, as in 
many examples, place the dried mass into a ball mill, filled with Teflon coated steel shot of the usual diameter, and then tumble the 
mixture at 200 RPM for about 1 hour to form a uniform mixture. Afterwards, the mixture is ready for use. To use it should be pressed 
into tablets, or pellets of any desirable size under a pressure of 30,000 psi, for cutting and breeching purposes. For welding me 
rein ee loose powder form. Should be initiated using a magnesium containing ignition composition. - 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6 
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Tendency to cake: None. 


Explosive ability: None. 
Percentage: 33.2% nickel, 27.5% aluminum, 19.6% iron tetraoxide, 19.6% chromium-II]-oxide, 0.10% combined balance 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to breech and cut steel, and for welding purposes. Can also be used as an incendiary agent. 


06-02-017A: Pyrotechnic composition for generating molten iron for multiple purposes: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 420 grams of finely powdered 
ferrosilicon (containing 75% silicon and 25% iron), followed by 80 grams of finely powdered ferrosilicon (containing 50% iron and 
50% silicon), followed by 112.5 grams of strontium nitrate, followed by 12.5 grams of sodium nitrate, and then followed by 3.1 


grams of sodium silicate, and then tumble the mixture for about 1 hour at 150 RPM. After 1 hour, the mixture is ready for use. To use, 


the mixture can be used as a loose powder, or it can be pressed into pellets, plates, discs, rods, cubes, ect., under a pressure of about 
15,000 psi. Requires proper ignition composition for proper burn. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 66.8% ferrosilicon (25% iron), 17.9% strontium nitrate, 12.7% ferrosilicon (30% iron), 1.9% sodium nitrate, 0.49% 
sodium silicate, 0.21% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten iron for welding, cast forming, and for forming iron alloys. 


06-02-017B: Pyrotechnic composition for generating molten steel for multiple purposes: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 424 grams of finely powdered 
ferrosilicon (containing 50% silicon and 50% iron), followed by 21 grams of powdered aluminum of average mesh, followed by 40 
grams of sodium nitrate, and then followed by 15 grams of anhydrous sodium carbonate, and then tumble the mixture for about 1 
hour at 150 RPM. After 1 hour, the mixture is ready for use. To use, the mixture can be used as a loose powder, or it can be pressed 
into pellets, plates, discs, rods, cubes, ect., under a pressure of about 15,000 psi. Requires proper ignition composition for proper 
ignition, i.e., a magnesium containing material. . 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 84.8% ferrosilicon (50% iron), 8% sodium nitrate, 4.2% aluminum, 3% anhydrous sodium carbonate 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten steel for welding, cast forming, and for forming alloys. 


06-02-017C: Pyrotechnic composition for generating molten chromium steel for multiple purposes: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 432.5 grams of finely powdered 
high carbon ferrochromium (containing 50% to 75% iron, 50% to 75% chromium, and 1% to 5% carbon, commercially available), 
followed by 18.5 grams of powdered aluminum of average mesh, followed by 35 grams of sodium nitrate, followed by 4 grams of 


powdered lime, and then followed by 10 grams of anhydrous sodium carbonate, and then tumble the mixture for about 1 hour at 150 


RPM. After 1 hour, the mixture is ready for use. To use, the mixture can be used as a loose powder, or it can be pressed into pellets, 
plates, discs, rods, cubes, ect., under a pressure of about 15,000 psi. Requires proper ignition composition for proper ignition, i.e., a 
magnesium containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 


Percentage: 86.5% ferrochromium (50 to 75% iron), 7% sodium nitrate, 3.7% aluminum, 2% anhydrous sodium carbonate, 0.8% 


lime 
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Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to generate molten chromium steel for welding, cast forming, and for forming alloys 


sett ae for generating molten iron for multiple purposes: 

o a Suitable ball mill, filled with Teflon coated steel shot of the usual di ig 

high carbon ferrosilicon (containing 50% to 75% silicon, 50% to ire aati ee es is se deh iets aiid d 
by 25 grams of powdered aluminum of average mesh, followed by 40 grams of calcium ‘fluoride, and then followed a ne 
sodium dichromate, and then tumble the mixture for about 1 hour at 150 to 200 RPM. After I hour the mixture is nado ae 2 
oe be used asa loose powder, or it can be pressed into pellets, plates, discs, rods, Gibes: ect., under a Sei ; 
: due ae ie proper ignition composition for proper ignition, i.e., a magnesium containing material. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% ferrosilicon alloy (50 to 75% i. y i j 9 j i j 

Classification: pe seat SPN Ae a ee a a ac 

Use: Can be used to generate molten steel for welding, cast forming, and for forming alloys. 


Haraicore pi eet composition for welding copper: 
to a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight. i 
followed by 60 grams of ground copper/aluminum alloy (50 to 65% copper by weight), ee ee ee ae 
followed by 3 grams of manganese dioxide. Thereafter, tumble the mixture for about 1 hour at 150 to 200 RPM Thereafter oh a 
tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 200 milliliters of acetone and th sane 
blend the mixture for about 15 to 20 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be ressed fai 
tablets, pellets. rods, ect., under high pressure (15,000 psi), and then cure the composition at ordinary temperature. Re ae 
ignition composition for proper ignition, i.e., a magnesium containing material. gee 
Burn rate: Moderate. : 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 4+ 
Kase of ignition (1 to 10): 4 
Tendency to cake: None. 
Explosive ability: None. ; 

. a, ;, ; 
A ue 68.49% copper-H-oxide, 27.39% copper/aluminum alloy, 2.73% tin oxide, 1.36% manganese dioxide, 0.03% mixed 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to generate molten copper for welding, cast forming, and for forming alloys. 


nner Pyrotechnic composition for welding copper: 
to a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weicht, i 
followed by 50 grams of ground copper/aluminum alloy (50 to 65% copper by weight), anna i: pe A ae. 
and then followed by 75 grams of aluminum powder. Thereafter, tumble the mixture for about 1 hour at 150 to 200 REM Tesch: 
place the tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 150 milliliters of acetone and 
then blend the mixture for about 15 to 20 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be ressed 
into tablets, pellets, rods, ect., under high pressure (15,000 psi), and then cure the composition at ordinary temperature. Re “a 
proper ignition composition for proper ignition, i.e., a magnesium containing material : Nee 
Burn rate: Moderate. " 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 4+ 
Ease of ignition (1 to 10): 4% 
Tendency to cake: None. 
Explosive ability: None. 

. a , -¥ ; 
era ae ak 7 5% copper-H-oxide, 15.78% aluminum powder, 10.52% copper/aluminum alloy, 10.52% red phosphorus, 0.03% 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to generate molten copper for welding, cast forming, and for forming alloys. 
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06-02-020A: Pyrotechnic composition for welding copper: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 200 grams of copper-II-oxide, 
followed by 85 grams of ground copper/aluminum alloy (50 to 65% copper by weight), followed by 5 grams of tin oxide, and then 
followed by 2.5 grams of manganese dioxide. Thereafter, tumble the mixture for about 1 hour at 150 to 200 RPM. Thereafter, place 
the tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 75 milliliters of acetone, and then 
blend the mixture for about 15 to 20 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
tablets, pellets, rods, ect., under high pressure (15,000 psi), and then cure the composition at ordinary temperature. Requires proper 
ignition composition for proper ignition, i.e., a magnesium containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 68.37% copper-Il-oxide, 29.05% copper/aluminum alloy, 1.7% tin oxide, 0.85% manganese dioxide, 0.03% residual 
balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten copper for welding, cast forming, and for forming alloys. 


06-02-020B: Pyrotechnic composition for welding copper: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 400 grams of finely ground red 
copper scale, followed by 44 grams of aluminum powder, followed by I gram of tin oxide, followed by I gram of zinc oxide, 
followed by I gram of a 50/30 alloy of zirconium and aluminum, and then followed by I gram of ferro/silicon alloy. Thereafter, 
tumble the mixture for about 1 hour at 150 to 200 RPM. Thereafter, place the tumbled mixture into a suitable mixing bowl, equipped 
with motorized stirrer, and then add in 75 milliliters of acetone, and then blend the mixture for about 15 to 20 minutes. Thereafter, the 
mixture is ready for use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect., under high pressure (15,000 psi), and 
then cure the composition at ordinary temperature. Requires proper ignition composition for proper ignition, i-e., a magnesium 
containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 89.28% red copper scale, 9.82% aluminum powder, 0.22% tin oxide, 0.22% zinc oxide, 0.22% zirconium aluminum 
alloy, 0.22% ferro/silicon alloy, 0.02% mixed residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten copper for welding, cast forming, and for forming alloys. 


06-02-021A: Pyrotechnic composition for welding copper and tin: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 234 grams of finely ground tin 
oxide, followed by 211 grams of aluminum powder, Thereafter, tumble the mixture for about 1 hour at 150. Thereafter, add in 36.5 
grams of copper-I-oxide, followed by 18.5 grams calcium fluoride. Thereafter, tumble the mixture at 200 RPM for about 2 hours. 
Note: during the tumbling process, spray in, in small portions at a time, 75 milliliters of 95% ethyl alcohol. After the tumbling process, 
the mixture is ready for use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect., under high pressure (15,000 psi), 
and then cure the composition at ordinary temperature. Requires proper ignition composition for proper ignition, i.e., a magnesium 
containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46.8% tin oxide, 42.2% aluminum powder, 7.3% copper-I-oxide, 3.7% calcium fluoride 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten copper and tin for welding, cast forming, and for forming alloys. 
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06-02-021B: Pyrotechnic composition for welding copper and tin: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 262 grams of finely ground tin 
oxide, followed by 143 grams of aluminum powder, Thereafter, tumble the mixture for about 1 hour at 150. Thereafter, add in 75 
grams of finely divided 50/50 aluminum/copper alloy, followed by 20 grams calcium fluoride. Thereafter, tumble the mixture at 200 
RPM for about 2 hours. Note: during the tumbling process, spray in, in small portions at a time, 75 milliliters of 95% ethyl alcohol. 
After the tumbling process, the mixture is ready for use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect., under 
high pressure (15,000 psi), and then cure the composition at ordinary temperature. Requires proper ignition composition for proper 
ignition, i.c., a magnesium containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52.4% tin oxide, 28.6% aluminum powder, 15% 50/50 aluminum copper alloy, 4% calcium fluoride 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten copper and tin for welding, cast forming, and for forming alloys. 


06-02-021C: Pyrotechnic composition for welding silver: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 274 grams of finely ground tin 
oxide, followed by 72 grams of aluminum powder, and then followed by 96.5 grams of finely ground silver. Thereafter, tumble the 
mixture for about 1 hour at 150. Thereafter, add in 35.5 grams of copper-I-oxide, and then followed by 22 grams calcium fluoride. 
Thereafter, tumble the mixture at 150 RPM for about 2 hours. Note: during the tumbling process, spray in, in small portions at a time, 
75 milliliters of acetone. After the tumbling process, the mixture is ready for use. To use, the mixture needs to be pressed into tablets, 
pellets, rods, ect., under high pressure (15,000 psi), and then cure the composition at ordinary temperature. Requires proper ignition 
composition for proper ignition, i.c., a magnesium containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 54.8% tin oxide, 19.3% silver, 14.4% aluminum powder, 7.1% copper-I-oxide, 4.4% calcium fluoride 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten silver and tin for welding, cast forming, and for forming alloys. 


06-02-021D: Pyrotechnic composition for welding nickel: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, place 279 grams of finely ground tin 
oxide, followed by 71.5 grams of aluminum powder, and then followed by 91 grams of finely ground nickel. Thereafter, tumble the 
mixture for about 1 hour at 150. Thereafter, add in 35.5 grams of copper-I-oxide, and then followed by 23 grams calcium fluoride. 
Thereafter, tumble the mixture at 150 RPM for about 2 hours. Note: during the tumbling process, spray in, in small portions at a time, 
75 milliliters of acetone. After the tumbling process, the mixture is ready for use. To use, the mixture needs to be pressed into tablets, 
pellets, rods, ect., under high pressure (15,000 psi), and then cure the composition at ordinary temperature. Requires proper ignition 
composition for proper ignition, i.e., a magnesium containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55.8% tin oxide, 18.2% nickel, 14.3% aluminum powder, 7.1% copper-I-oxide, 4.6% calcium fluoride 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten nickel and tin for welding, cast forming, and for forming alloys. 


06-02-021E: Pyrotechnic composition for welding Tin: 


Pyrotechnic Solid Welding Compositions . ; 
Into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight. place 269.5 grams of finely ground tin 
oxide, followed by 70.5 grams of aluminum powder, and then followed by 102 grams of finely ground tin. Thereafter, tumble the 


mixture for about 1 hour at 150. Thereafter, add in 35.5 grams of copper-I-oxide, and then followed by 22.5 grams calcium fluoride. 
Thereafter, tumble the mixture at 150 RPM for about 2 hours. Note: during the tumbling process, spray in, 1n small portions at a time, 
75 milliliters of acetone. After the tumbling process, the mixture is ready for use. To use, the mixture needs to be pressed into tablets, 


pellets, rods, ect., under high pressure (15,000 psi), and then cure the composition at ordinary temperature. Requires proper ignition 
composition for proper ignition, i.c., a magnesium containing material. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 
eee pele tin oxide, 20.4% tin, 14.1% aluminum powder, 7.1% copper-I-oxide, 4.5% calcium fluoride 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to generate molten tin for welding, cast forming, and for forming alloys. 


Gas Generating Compositions 


Section 3: Gas Generating Compositions for various purposes 


Chemicals used in this section (binders are not included) 


|_1. Potassium nitrate (see Black Powder) 


2. Sulfur (see Black Powder) 


3. Charcoal (see Black Powder) 


4. Sugar Carbon (see Modified Black Powder) 


os 


5. Barium Chromate (see Modified Black Powder) 


6. Potassium Perchlorate (see Modified Black Powder) 


7. Potassium Dichromate (see Modified Black Powder) 
9. Potassium chlorate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 
10. Carbon Disulfide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


13. Diphenylamine (see Modified Black Powder) 


14. Titanium Dioxide (see Modified Black Powder) 


15. Manganese Dioxide (see Modified Black Powder) “| 


16. Sodium Benzoate (see Modified Black Powder) 


17. Ammonium Nitrate (see Modified Black Powder) 


18. Calcium Carbonate (see Modified Black Powder) 


19. Sodium Nitrate (see Modified Black Powder) 
21. Lead Nitrate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 
22. Nitro Starch (see Modified Black Powder) 


23. Ammonium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 


24, Aluminum powder (see Ammonium Perchlorate 


25. Magnesium Sulfide (see Ammonium Perchlorate = 
Rocket Propellants) 


Rocket Propellants) 


26. Copper Chromite (see Ammonium Perchlorate Rocket 
Propellants) 


27. Nitroguanidine (see Ammonium Perchlorate Rocket 
Propellants) 
29. Nitroglycerine (see Ammonium Perchlorate Rocket 


28. Ammonium Sulfate (see Ammonium Perchlorate 
Rocket Propeliants) 
30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


| Propellants) Propellants) 
31. Iron-I]-oxide (see Ammonium Perchlorate Rocket | | 32. Zirconium Hydride (see Ammonium Perchlorate 
Propellants) Rocket Propellants) 


33. Teflon (see Ammonium Perchlorate Rocket 
Propellants) 
35. Ammonium Dichromate (see Ammonium Perchlorate 


34. Zine Oxide (see Ammonium Perchlorate Rocket 
Propellants) 
36. Lithium Perchlorate (see Ammonium Perchlorate 


Rocket Propellants) Rocket Propellants) 
37. Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium 
Rocket Propellants) _| Perchlorate Rocket Propellants) 


39. Iron-II]-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 


40. PVC (see Ammonium Perchlorate Rocket Propellants) 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 


| Propellants) Propellants) 
43. Titanium Hydride (see Ammonium Perchlorate Rocket 44, Silicon Nitride (see Ammonium Perchlorate Rocket 
Propellants) Propellants) 


45. ADN (see ADN Rocket Propellants) 


46. Urea Nitrate (see ADN Rocket Propellants) 


47. Silicon Powder (see ADN Rocket Propellants) _ 
49, Boron powder (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Propellants) 
50. Sodium hypophosphite (see ADN Rocket Propellants) 


51. KDN (see ADN Rocket Propellants) 


52. Nickel Chloride (see Ammonium Nitrate Rocket 
| Propellants) 


_ 
53. TNT (see Ammonium Nitrate Rocket Propellants) 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 


54. Acrylamide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 
56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 


| Propellants) Rocket Propellants) 
57. Metallic Lithium (see Miscellaneous Rocket H.P. | 58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) Rocket Propellants) 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

61. Sodium chlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

67. Aluminum Hydride (see Ammonium Nitrate Gun 
Propellants) 


60. Sodium Borohydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) 

62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 
Propellants) 

64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 
Propellants) 


66. Aluminum Stearate (see Ammonium Nitrate Gun 
Propellants) 

68. Magnesium Peroxide (see Ammonium Nitrate Gun 
Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun = 70. Calcium Hydride (see Ammonium Nitrate Gun 
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| 


[ Propellants) Propellants) : 
71. Potassium Tartrate (see Ammonium Nitrate Gun _72. Potassium Ferrocyanide (see Ammonium Nitrate Gun yi 
| Propellants) Propellants) 
73. Sodium Azide (see Ammonium Nitrate Gun 74. Sodium Chloride (see Ammonium Nitrate Gun 
Propellants) Propellants) 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) _| 


77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 


79. Sodium Propionate (see Miscellaneous Gun 
Propellants) 


78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 


80. Picric Acid (see Miscellaneous Gun Propellants) 
4 


81. Copper-Il-oxide (see Miscellaneous Gun Propellants) 


__| Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 


| 83. Barium Peroxide (see Bullet Tracer Compositions) 


84. Magnesium Carbonate (see Bullet Tracer 
Compositions) 


[ 35. Strontium Peroxide (see Bullet Tracer Compositions) 


87. Cupric chloride (see Bullet Tracer Compositions) 
L 89. Strontium oxalate (see Bullet Tracer Compositions) 


| 
86. Strontium Nitrate (see Bullet Tracer Compositions) 
88. Hexachlorobenzene (see Bullet Tracer Compositions) 
90. Mercury-I-Chloride (see Bullet Tracer Compositions) 


91. Zinc Oxalate (see Bullet Tracer Compositions) 


92. Zine Chloride (see Bullet Tracer Compositions) 


93. Uranium (see Bullet Tracer Compositions) 


| 94. Zirconium nitrate (see Bullet Tracer Compositions) 


95. Yttrium Nitrate (see Bullet Tracer Compositions) 


96. Yttrium Oxide (see Bullet Tracer Compositions) 


97. Zirconium Oxide (see Bullet Tracer Compositions) 
99, Hexachloroethane (see Bullet Tracer Compositions) 
101. Anthracene (see Bullet Tracer Compositions 

103. Boric acid (see Match Compositions) 


98. Cerium Oxide (see Bullet Tracer Compositions) 
100. Antimony trisulfide (see Bullet Tracer Compositions) 
102. Phosphorus Sesquisulphide (see Match Compositions) 


104. Aluminum Hydroxide (see Match Compositions) 


105. Antimony Pentasulfide (see Match Compositions) | 106. Glucose (see Match Compositions) 


107. Sodium Hydroxide (see Match Compositions) 
109. Calcium Sulfate (see Match Compositions) 


108. Lead Hypophosphite (see Match Compositions) 
110. Ammonium Chloride (see Smoke Generating 
Compositions) 


[ 111. Manganese (see Smoke Generating Compositions) 


112. Lactose (see Smoke Generating Compositions) 


113. Propylene Glycol (see Smoke Generating 114. Glycerol (see Smoke Generating Compositions) | 
| Compositions) 

115. Potassium Chloride (see Smoke Generating 116. Potassium Bicarbonate (see Smoke Generating 

Compositions) Compositions) 


117. Dicyanodiamide (see Smoke Generating 
Compositions) 
119. Thiourea (see Smoke Generating Compositions) 


118. Naphthalene (see Smoke Generating Compositions) 


120. Phthalic Anhydride (see Smoke Generating 


Compositions) 
122. Cadmium powder (see Smoke Generating 123. Cadmium Sulfide (see Smoke Generating 
Compositions) Compositions) 


124. Melamine (see Smoke Generating Compositions) 


1 


125. Malic Acid (see Smoke Generating Compositions) 


126. Calcium Lactate (see Smoke Generating 


127. Metallic Sodium (see Smoke Generating 


130. Calcium Iodate (see Smoke Generating Compositions) 


132. Magnesium Chloride (see Smoke Generating 
Compositions) 


Compositions) Compositions) 
128. Bismuth Tetraoxide (see Smoke Generating 129. Bismuth Subnitrate (see Smoke Generating 
Compositions) Compositions) | 


__|._| Compositions) | 


131. Potassium Iodate (see Smoke Generating 


133. Para-Nitroaniline (see Smoke Generating 
| Compositions) 


134. Iodine (see Smoke Generating Compositions) 


135. Potassium Ferriccyanide (see Priming/Igniter 


| Compositions) 


Compositions) 


; ere 
136. Potassium hexacyanocobaltate (see Priming/Igniter 


137. Bismuth Trioxide (see Priming/Igniter Conpietiony. | 


138. Titanium powder (see Priming/Igniter Compositions) 
140. Lead Powder (see Priming/Igniter Compositions) 


142, Selenium powder (see Priming/Igniter Compositions) 


139. Tungsten powder (see Priming/Igniter Compositions 
141. Lead-[I-Oxide (red lead; lithrage) (see 
Priming/Igniter Compositions) 

143. Sodium Bicarbonate (see Priming/Igniter 
Compositions) 


144. Iron powder (see Priming/Igniter Compositions) 


| 


145. Silicon Dioxide (see Priming/Igniter Compositions) : 


146. Lead Thiocyanate (see Priming/Igniter Compositions) 


147, Para-Nitrotoluene (see Priming/Igniter Compositions) 
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[ 148. Silver powder (see Priming/Igniter Compositions) 


149. Sodium Tungstate (see Priming/Igniter Compositions) 


150. Zirconium powder (see Priming/Igniter 


151. Bismuth powder (see Priming/Igniter Compositions) 


Lszonipositions) 
152. Copper-I-oxide (see Priming/Igniter Compositions) 


153. Lead Styphnate (see Priming/Igniter Compositions) 


154. Tellurium Dioxide (see Priming/Igniter Compositions) 


{|__| 155. Tetracene (see Priming/Igniter Compositions) 


156. Iron Sulfide (see Priming/Igniter Compositions) 


157. Zinc Phosphide (see Priming/Igniter Compositions) 


158. Copper powder (see Priming/Igniter Compositions) 


zie 
“| 159. Hafnium powder (see Priming/Igniter Compositions) 


160. Cesium Nitrate (see Ilumination/Flare and Signaling 
Compositions) 


161. lodoform (see Mlumination/Flare and Signaling 
Compositions) 


[ 162. Lithium Nitrate (see Ilumination/Flare and Signaling 
| Compositions) 


163. Manganese Oxide (see Iumination/Flare and 
Signaling Compositions) 


164. Sodium Carbonate (see Iumination/Flare and 
Signaling Compositions) 


| 165. Molybdenum powder (see Iumination/Flare and 


Signaling Compositions) 


166. Sodium Oxalate (see Iumination/Flare and Signaling 
| Compositions) 


167. Oxalic Acid (see Hlumination/Flare and Signaling 
Compositions) 


Compositions) 


168. Stearic acid (see Ilumination/Flare and Signaling 
Compositions) 
170. Cerium Nitrate (see Ilumination/Flare and Signaling 


169. Thorium Nitrate (see Iumination/Flare and Signaling 
Compositions) 
171. Rubidium Nitrate (see Iumination/Flare and 


172. Calcium metal (see [llumination/Flare and Signaling 
Compositions) 


Let Signaling Compositions) 
173. Mercury-I-Chloride (see Hlumination/Flare and 
Signaling Compositions) 


174. Zirconium Carbonate (see Hlumination/Flare and 
Signaling Compositions) 
176. Antimony powder (see Pyrotechnic Delay 


175. Barium Chloride (see Hlumination/Flare and 
Signaling Compositions) 
177. Chromium metal (see Pyrotechnic Delay 


Compositions) 
182. Strontium Chromate (see Pyrotechnic Delay 
Compositions) 


Compositions) Compositions) 
| 178. Zinc powder (see Pyrotechnic Delay Compositions) 179. Tin Dioxide (see Pyrotechnic Delay Compositions) 
180. Silver-I-Chromate (see Pyrotechnic Delay 181. Calcium Chromate (see Pyrotechnic Delay 


Compositions) 
183. Silver-I-Oxide (see Pyrotechnic Delay Compositions) 


184, Calcium Fluoride (see Pyrotechnic Delay 
| Compositions) 


185. Paraffin (see Incendiary Compositions) 
a 


| 186. Sodium Peroxide (see Incendiary Compositions) 


187. Metallic Lithium (see Incendiary Compositions) 


188. Calcium Carbide (see Incendiary Compositions) 


| 190. Lime (calcium oxide) (see Incendiary Compositions) 


189. Ferrocene (see Incendiary Compositions) 


191. Aluminum Oleate (see Incendiary Compositions) 


192. Aluminum Palmitate (see Incendiary Compositions) 


193, Zinc Stearate (see Incendiary Compositions) 


194. Silver Iodate (see Cloud Seeding Compositions) 


[ 196. Lead Acetate (see Cloud Seeding Compositions) 


197. Silver Nitrate (see Cloud Seeding Compositions) 


4. 


198. Polyethylene Glycol (see Cloud Seeding 
Compositions) 
200. Nickel powder (see Pyrotechnic Welding 


199. Iodine Pentoxide (see Cloud Seeding Compositions) 


201. Tungsten Oxide (see Pyrotechnic Welding 
Compositions) 


Compositions) 
ae Graphite (see Pyrotechnic Welding Compositions) 
204. Chromium Trioxide (see Pyrotechnic Welding 
Compositions) 


203. Cobalt Oxide (see Pyrotechnic Welding Compositions) 
205. Chromium-III-Oxide (see Pyrotechnic Welding 
Compositions) 


207. Tin Oxide (see Pyrotechnic Welding Compositions) 


206. Cryolite (see Pyrotechnic Welding Compositions) 
208. Calcium Fluoride (see Pyrotechnic Welding 


Compositions) 


195. Silver-Chloride (see Cloud Seeding Compositions) 


209. Iron Tetraoxide (Ferrosoferric oxide) (see Pyrotechnic 
Welding Compositions) 


210. Sodium dichromate (see Pyrotechnic Welding 
Compositions) 


pie Sodium Silicate (see Pyrotechnic Welding 


Compositions) 


212. Copper hydroxide 


HO Cu 
Forms a nice bluish-green powder or bluish gel. The powder 
is insoluble in water and alcohol, but soluble in acids with the 
| formations of salts. The powder is stable at room temperature 


213. Silicotungstic acid 


HalSiOg. (W309)4] 


Forms a white to slightly yellow crystalline powder. The 
powder is very soluble in water, but insoluble in the usual 
solvents. 
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but will break down to the black oxide when heated. ~ ; 
214. Nickel Carbonate ie | 215. Guanidine Nitrate S 
O- 
0 { 
i 0 
\ aoe 
0 \ ¥ ae 


H5N 
\ UNH 
ae 


HN 


Forms a tetrahydrate, which exists as a greenish crystalline 

powder. The powder is insoluble in water and the usual 
solvents. Reacts vigorously with acids with the formation of 
carbon dioxide. 


Forms brilliant colorless crystals. or white granules or powder. 
The crystals are soluble in water and alcohol, and have a 
melting point of 214 Celsius. The crystals are made by 
dissolving guanidine in dilute nitric acid, followed by 
crystallization. 


216. Cupric Oxalate 217. Calcium Cyanamide 
wee 
Cu 
| =O y Noa 
0 fi 
SENS Ca 
\ 
QO 


Forms a fine bluish-green solid. The solid becomes anhydrous 
when heated to 200 Celsius. The powder is insoluble in water 
and the usual solvents. 


Forms grayish black lumps, granules, or powder. Commercial 
grade product may contain traces of calcium carbide that will 
generate acetylene gas on prolonged storage, so containers | 


should be vented periodically. 


219. Calcium Formate 


218. Lead Thiocyanate 
N N 
Sk Ph gh 
ss 


Forms a fine white odorless powder or granules. The solid is 
toxic, so users should wear proper gloves and avoid inhalation 
of the dust. Lead thiocyanate is insoluble in water, and the 
usual solvents. 


NO ae a 


Forms colorless crystals, or white granules or powder. The 
crystals are stable at room temperature, but tend to decompose 
on heating. The powder is soluble in water, but relatively 
insoluble in alcohol and other solvents. 


220. Sodium Formate |_| 221. Magnesium Hydroxide a 
s) 20 
Na ivig OH 


Forms colorless crystals or white granules or powder. The | 


crystals have a melting point of 253 Celsius, with 
decomposition starting at higher temperatures. The crystals 
are soluble in water, but insoluble in alcohol and other 
solvents. 


Forms a bulky white powder, that forms a dispersion in water. | 
The powder reacts with acids, and is insoluble in water and all 
known solvents. 


222. Tartaric Acid 


223. Copper-I-Chloride i 
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OH 


Forms a monohydrate, which exists as colorless crystals, 
white granules or powder. Tartaric acid exits in four isomers. 
All isomers are crystalline solids with melting points ranging 
from 140 to 200 Celsius. The crystals are soluble in water, but 
only slightly soluble in alcohol and other solvents. 


The anhydrous form exists as yellowish-brown crystals, or 
crystalline powder. The crystals partially decompose when 
heated to above 300 Celsius. Copper chloride forms hydrates, 
with the dihydrate being the most common, and it forms a 
biuish green mass. | 


224. Ammonium Oxalate 


alma 


O- 


O- 


Forms brilliant colorless crystals, or white granules or powder. 
The crystals are poisonous, so users should wear gloves when 
handling. The crystals are slightly soluble in water, but 
relatively insoluble in alcohol, and other common solvents. 


226. Ammonium Hypophosphite 


powder. The crystals are very hygroscopic and readily absorb 
moisture. The crystals decompose into the dangerous gas, 
phosphine when heated. Ammonium hypophosphite is soluble 


225. Calcium Hypophosphite 


Son 
Forms beautiful colorless crystals, or white granules or 


in water and alcohol. 4 


HO 0 0 OH 
ail ae ga 


Forms colorless crystals or white granules or powder. The 
crystals decompose into spontaneously combustible phosphine 
upon heating above 300 Celsius. Use caution when mixing this 
compound with oxidizers. The crystals are soluble in water, 

but insoluble in other solvents. 


1. 06-03-001A: Non-toxic pyrotechnic gas generating 
composition for automobile air-bags: 73.4% cupric 
hydroxide, 20.4% silicotungstic acid, 6.1% boron, 0.1% 


- Gas Generating Compositions in this section - 


2. 06-03-001B: Non-toxic pyrotechnic gas generating 
composition for automobile (modified) air-bags: 93% cupric 
hydroxide, 6.8% boron, 0.20% moisture 


Raeeisire 
3. 06-03-001C: Pyrotechnic gas generating composition for 
automobile (modified) air-bags: 84.5% cupric hydroxide, 12% 

zirconium hydride, 3.4% baron, 0.10% moisture 

5. 06-03-003A: Gas producing pyrotechnic composition for 
automobile air-bags and other inflation devices: 46.8% 
guanidine nitrate, 20% cupric oxalate hemi-hydrate, 18.8% 


4. 06-03-002A: Non toxic gas producing pyrotechnic gas | 
generating composition for automobile air-bags: 

30% potassium chlorate, 44% nickel carbonate, 6% charcoal 
6. 06-03-004A: Gas producing pyrotechnic composition for 
automobile air-bags and other inflation devices: 46.6% 
guanidine nitrate, 45.3% ammonium nitrate, 8% potassium 
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ammonium perchlorate, 14.2% sodium nitrate, 0.20% silica 

7, 06-03-005A: Gas producing pyrotechnic composition for 
non-automobile air-bags and other inflation devices: 78.6% 
ceric ammonium nitrate, 20.7% cellulose acetate, 0.62% silica, 
0.08% residue 


nitrate, 0.10% impurities 

8. 06-03-005B: Gas producing pyrotechnic composition for 
automobile air bags and other inflation devices: 57.9% ceric 
ammonium nitrate, 41.6% guanidine nitrate, 0.4% silica, 0.1% 


residue 


9. 06-03-006A: Modified “Thermite” composition for use in 
airbag inflation units: 61.6% iron oxide, 26.2% aluminum, 
10.1% hydrated calcium sulfate, 2% potassium perchlorate, 
0.10% residue 

11. 06-03-008A: Pyrotechnic composition with reduced heat 
output for use in airbag inflation units: 80.2% cupric 
hydroxide, 19.7% titanium, 0.10% moisture 

13. 06-03-009B: Non toxic pyrotechnic composition with 
increased gas volume for use in airbag inflation units 
utilizing dicyanodiamide: 65% sodium nitrate, 35% calcium 
evanamide 

15. 06-03-010B: Gas generating composition for inflating 
automobile air bags with decreased flame temperature for 
minimizing burns: 45.4% sodium chlorate, 34.8% lead 
thiocyanate, 17.9% calcium hydroxide, 1.8% aerosil TRM 
binder aid, 0.10% residues 

17. 06-03-012A: Simple gas generating composition for 
inflating automobile air bags: 60% potassium chlorate, 20% 
magnesium carbonate, 19.4% sucrose, 0.6% starch 


19. 06-03-013B: Simple gas generating composition for 
inflating automobile air bags with reduced heat output 
reducing injury to victims (modified): 40% potassium 
chlorate, 30% sodium formate, 30% potassium acid oxalate 
21. 06-03-014B: Gas generating composition for inflating 
automobile air bags and other inflation uses: 45% 
magnesium hydroxide, 40% potassium chlorite, 15% polyvinyl 
acetate 

23. 06-03-016A: Azide containing gas generating 
composition for inflating automobile air bags and other 
inflation uses: 78% sodium azide, 19% iron oxide, 3% 
wrotechnic coating 

25. 06-03-017A: Simplified “flameless” gas generating 


10. 06-03-007A: Pyrotechnic composition for use in airbag 
inflation units (barium chromate precipitation method): 
98.3% barium chromate, 1.6% amorphous boron, 0.10% 
residue 
12. 06-03-009A: Non toxic pyrotechnic composition with 
increased gas volume for use in airbag inflation units: 
65% sodium nitrate, 35% calcium cyanamide 


| 14. 06-03-010A: Gas generating composition for inflating air 
bags for multiple purposes: 48.3% lead thiocyanate, 48.3% 


potassium chlorate, 2.7% elvanol RIM binder, 0.58% aerosil 
TRM binder aid, 0.12% residues 

16. 06-03-011A: Gas generating composition for inflating 
automobile air bags: 73.1% potassium chlorate, 26.9% D- 
glucose 


18. 06-03-013A: Simple gas generating composition for 
inflating automobile air bags with reduced heat output 
reducing injury to victims: 60% calcium formate, 40% 
potassium chlorate 

20. 06-03-014A: Gas generating composition for inflating 
automobile air bags and other inflation uses: 50% sodium 
chlorite, 41% calcium hydroxide, 8% acetal copolymer, 0.9% 
rounded balance, 0.1% carbon black 

22. 06-03-015A: Gas generating composition for inflating 
automobile air bags and other inflation uses: 58.6% sodium 
chlorate, 22.7% tartaric acid, 18.6% calcium hydroxide, 0.1% 
carbon black 

24. 06-03-016B: Azide containing gas-generating 
composition for inflating automobile air bags and other 
inflation uses: 57.9% sodium azide, 34.6% red iron oxide, 3% 
graphite, 2.5% bentonite, 2% sodium nitrate 

26. 06-03-017B: Simplified “flameless” gas generating 
composition for multiple uses (modified with glucose): 


composition for multiple uses: 80% guanidine nitrate, 20% 
tartaric acid 


90% guanidine nitrate, 10% glucose 


| 27. 06-03-018A: Gas generating composition with low 
temperature burning flame for commercial and industrial 
applications: 43.68% ammonium perchlorate, 27.18% hydroxyl 
ammonium oxalate, 23.76% polyester binder, 2% aziridine 
curing catalyst, 1.94% ammonium dichromate burn catalyst, 
1.37% phosphine oxide curing catalyst, 0.07% residual mixed 
balance 


28. 06-03-019A: Smokeless gas generating composition with 
low temperature burning flame for commercial and 
industrial applications: 65.25% ammonium nitrate, 13.05% 
methyl acrylate, 11.41% binder, 4.89% styrene, 4.07% 
ammonium dichromate burn catalyst, 0.81% methyl ethyl ketone 


cobalt octoate cure catalvst, 0.039% mixed balance 


29. 06-03-020A: Smokeless gas generating composition for 
commercial and industrial applications: 72.03% ammonium 
nitrate, 17.35% polvester binder, 8.6% diglycidyl ether, 1% 
4,4’-methylenedianiline, 1% barbituric acid, 0.02% mixed 
balance 

31. 06-03-021B: Gas generating composition for commercial 
and industrial applications: 88.23% guanidine nitrate, 9.8% 
ammonium dichromate, 0.98% copper-II-chloride, 0. 98% 
vanadium pentoxide burn catalyst, 0.01% mixed balance 


| peroxide cure catalyst, 0.4% I ecithin cure catalyst, 0.081% 


30. 06-03-021A: Gas generating composition for commercial 
and industrial applications: 96.03% guanidine nitrate, 2.97% 
copper-II-chloride, 0.99% vanadium pentoxide burn catalyst, 
0.01% mixed balance 


32. 06-03-022A: Gas generating composition for military 
and industrial applications: 33.76% ammonium nitrate, 
31.96% guanidine nitrate, 24.77% dolomite, 3.79% potassium 
nitrate, 3.69% ammonium dichromate, 1.99% copper-Il-oxalate, 
0.04% mixed balance _| 


33. 06-03-022B: Gas generating composition for military and 
industrial applications: 39.63% dolomite, 27.1 2% ammonium 
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34, 06-03-022C: Gas generating composition for military 
and industrial applications: 34.2% guanidine nitrate, 32.3% 


Gas Generating Compositions 
nitrate, 25.62% guanidine nitrate, 2.8% i 7 ; 
, , 2.8% potassium nitrate, 2.8% | ammonium nitrate, 25% i 
708 ; rare: , 29% magnesite, 3.8% potassi itr 

ammonium dichromate, 2% copper-L-oxide, 0.03 residual 3.7% ammonium dichrom fe 1% ee. ie 
tice ate, 1% copper-[-oxide 

35. 06-03-023A: Gas generating composition for various 
applications: 48% potassium perchlorate, 46% zirconium 
rae 2% Viton B binder, 1% graphite powder 

37. 06-03-024B: Specialty gas generating composition for 
industrial applications: 69% nitrodicyandiamide, 27.5% 
| ammonium nitrate, 3.5% ammonium hypophosphite 


| 36. 06-03-024A: Specialty “flameless” gas generating 
composition for industrial applications: 80% guanidine 
nitrate, 20% calcium hypophosphite 

38. 06-03-024C: Specialty gas generating composition for 
industrial applications: 52% guanidine nitrate, 35% 

|_ ammonium hypophosphite, 13% potassium nitrate 


renee hie pyrotechnic gas generating composition for automobile air bags: 
nee i be 2 sents ce with ea ia se place 900 milliliters of methanol, followed by 100 grams of silicotungstic acid 
5i02- - : er, rapidly blend the mixture to dissolve the silicotungstic acid. If ili ic acid fai 

dissolve, add in more methanol until it does. After the sili ic aci i tai a eae a 

; : cotungstic acid has dissolved, add in 360 ivi j 
hydroxide, and then followed by 30 grams of finely divi i" ee a 

-§ ly divided elemental boron. Thereafter, blend the mi i 
After blending for 2 hours, heat the mixture to about 70 Celsi i cy Spee IS a ne 
ig for 2 : elsius and boil-off about 75% of the meth: :a distillati " 
can be used to recover the methanol. Once about 75% of the eo a 
F methanol has been evaporated, remove the h 
mixture to cool to room temperature. Thereafter, filter-off the insolubl i ity 4 Sirs areal iene 
: : - e mass using gravity filtration or v. filtrati 
place the filtered mass onto a shallow tray, and allow it to thoroughly ai fences 
i : ghly air-dry for several days. Afterwards, The mi i 
used, but it needs to be bail milled using Teflon coated steel : i i fo df peclpaa creat Sea 
g shot of any desirable diameter for several hours to f i 

powder. Thereafter, this powder should be pressed into pellets of any desirable shape using a standard : det al 
a g press under high pressure (9000 
Burn rate: 4 gram pellet burns at 0.40 inches per second. 
Water resistance: Very good 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 7% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 73.4% cupric hydroxide, 20.4% silicotungstic acid, 6.1% boron, 0.1% moisture 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used in automobiles to inflate air bags during accidents. 


06-03-001B: Non-toxic pyrotechnic gas generati iti 
) nic gas generating composition for automobile (modified) air bags: 
ae aegias Se equipped with plastic stir blade, place 150 milliliters of acetone, followed by 465 grams of cupric hydroxide 
Bae pee : end eras = about 30 minutes to form a wet paste. After stirring for 30 minutes, add in 34 grams of ‘finely 
) zental boron, and then blend the mixture for about 2 hours on high. After blending for 2 
‘ é gh. g for 2 hours, filter-off the insolubl 
mass using gravity filtration or vacuum filtration, and then Siew roa 
g 7 place the filtered mass onto a shallow tr d i i 
dry for several days. Afterwards. The mixture is read i eee 
: , : } y to be used, but it needs to be ball milled usi 
desirable diameter for several hours to form a unifo i A eee 
rm powder. Th i irab 
an codon lc ra ah UCT Sa Soe ereafter. this powder should be pressed into pellets of any desirable 
urn rate: 4 gram pellet burns at 0.50 inches per second at 10 i. (0.3 i 3 i 
Serene ne ener p 00 psi. (0.3 inches per second at 300 psi). 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 - 9 
Ease of ignition (1 to 10): 7% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 93% cupric hydroxide, 6.8% boron, 0.20% moisture 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Used in automobiles to inflate air bags during accidents. 


Saupe Pyrotechnic gas generating composition for automobile (modified) air bags: 

ee aed é ara ee oe oe de ens place 150 milliliters of acetone, followed by 422 grams of cupric hydroxide 
he : e mixture for about 30 minutes to form a wet paste. After stirring for 30 mi i I 

divided elemental boron, followed b ivic i es Gate 
: y 60 grams of finely divided zirconium hydrid. d i ‘ 

ee tydride, and then blend the mixture for about 2 hours on 
igh. g . -off the insoluble mass using gravity filtration or v filtrati 

Mass onto a shallow tray, and allow it to thoroughly ai pe : ae ee 

v, ghly air-dry for several days. Afterwards. The mi i i 
to be ball milled using Teflon coated steel shot of any desi i f diya emir are ee Cate 
g Tefl y desirable diameter for several hours to form a unif i 
powder should be pressed into pellets of any desirable shape using a standard press under high pressure an eee 
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Gas Generating Compositions 
Burn rate: 4 gram pellet burns at 0.3 inches per second at 1000 psi. 

Water resistance: Very good 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 7 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 84.5% cupric hydroxide, 12% zirconium hydride, 3.4% boron, 0.10% moisture 
Classification: Deflagrating explosive (classified as pyrotechnic mixture) 

Use: Used in automobiles to inflate air bags during accidents. 


06-03-002A: Non-toxic gas producing pyrotechnic gas generating composition for automobile air bags: 

Into a suitable blender equipped with plastic stir blade, place 150 milliliters of acetone, followed by 30 grams of soft wood charcoal. 
Thereafter, rapidly blend the mixture for about 30 minutes to form a pasty mass. After stirring for 30 minutes, add in 220 grams of 
nickel carbonate, and then continue to stir the mixture for about 30 minutes. After 30 minutes, add in 250 grams of potassium 
chlorate, and then blend the mixture for about 2 hours on high. Note: During the blending operation, the acetone will evaporate, so 
additional acetone should be added periodically during the blending operation to maintain a pasty mass. After blending for 2 hours, 
cease the acetone addition, and then continue to blend the mixture on moderate speed until the bulk of the acetone evaporates. 
Thereafter, place the dough-like mixture onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a 
clean ball mill filled with 150 grams or so of Teflon coated steel shot, and then tumble the mixture at 200 RPM for about 1 hour to 
form a uniform powder. Thereafter, the powdered mixture is ready for use. To use, it needs to be pressed into pellets of any desirable 
shape using a standard hydraulic press or equivalent under high pressure (20,000 psi). 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% potassium chlorate, 44% nickel carbonate, 6% charcoal 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in automobiles to inflate air bags during accidents. 


06-03-003A: Gas producing pyrotechnic composition for automobile air bags and other inflation devices: 

Into a standard “vertical” ball mill or similar device, filled with about 100 grams or so of Teflon coated steel shot of 5 to 10 
millimeters in diameter, place 234 grams of guanidine nitrate, followed by 100 grams of cupric oxalate hemi-hydrate, followed by 
71 grams of sodium nitrate, followed by 75 milliliters of hexane or toluene, and then rotate the mixture on high for about 30 minutes. 
After 30 minutes, add in 94 grams of ammonium perchlorate, followed by 1 gram of powdered silica, and then add in 50 milliliters 
of additional hexane, and then continue to rotate the mixture for about 30 minutes. After 30 minutes place the entire pasty mixture 
onto a shallow pan, and allow it to thoroughly air-dry. Once it has thoroughly dried, place the dried mass into a clean horizontal ball 
mill, filled with 150 grams of Teflon coated steel shot of any desirable diameter, and then tumble the mixture at 200 RPM for about | 
hour to form a uniform powder. After 1 hour, the mixture is ready to use. To use, simply press it into pellets or discs of any desirable 
size under a pressure of about 10,000 psi under the usual techniques. 

Burn rate: Fast. 

Flame temperature: 1700 Celsius. 

Gas generation: 3.1 moles per 100-gram sample 

Water resistance: Very good 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 46.8% guanidine nitrate, 20% cupric oxalate hemi-hydrate, 18.8% ammonium perchlorate, 14.2% sodium nitrate, 
0.20% silica 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in automobiles to inflate air bags and used in a variety of inflation devices. 


06-03-004A: Gas producing pyrotechnic composition for automobile air bags and other inflation devices: 
In typical fashion, into a standard “vertical” ball mill or similar device, filled with about 100 grams or so of Teflon coated steel shot of 
5 to 10 millimeters in diameter, place 226.5 grams of ammonium nitrate, followed by 40 grams of potassium nitrate, and then 
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Gas Generating Compositions 
followed by 233 grams of guanidine nitrate, and then rotate the mixture on high for about 30 minutes. After 30 minutes, the mixture 
is Hand to use. To use, simply press it into pellets or discs of any desirable size under a pressure of about 3000 psi under the usual 
techniques. 
Burn rate: 0.2 inches per second at 1000 psi 
Water resistance: Moderate. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 46.6% guanidine nitrate, 45.3% ammonium nitrate, 8% potassium nitrate, 0.10% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in automobiles to inflate air bags and used in a variety of inflation devices. 


06-03-005A: Gas producing pyrotechnic composition for non-automobile air bags and other inflation devices: 

In familiar fashion, place into any desirable mixing bowl, blender, or similar device, equipped with motorized stirrer using a plastic 
blade, 150 milliliters of acetone, followed by 380 grams of ceric ammonium nitrate, followed by 100 grams of cellulose acetate, and 
then followed by 3 grams of powdered silica, and then blend the mixture on moderate speed for about 1 hour. After 1 hour some of 
the acetone would have evaporated, never mind this, and then place the blended mixture onto a shallow pan, and allow it to thoroughly 
air-dry. Thereafter, place the dried mixture into any suitable horizontal ball mill, filled with 150 rams of Teflon coated steel shot of 
any suitable diameter, and then tumble the mixture for about 30 minutes at 200 to 250 RPM to form a uniform mixture. Afterwards 
the mixture is ready to go. To do so, it needs to be pressed into pellets, discs, ect., of any desirable size under a pressure of about 5000 
psi. 

Burn rate: Average. 

Non-gas products: 24% 

Flame temperature: 2500 Celsius at 1000 psi. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 78.6% ceric ammonium nitrate, 20.7% cellulose acetate, 0.62% silica, 0.08% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in military and commercial inflation devices. Should not be used in automobile airbags due to excessive flame 
temperature that could cause burns. : 


06-03-005B: Gas producing pyrotechnic composition for automobile air bags and other inflation devices: 

In familiar fashion, place into any desirable mixing bowl, blender, or similar device, equipped with motorized stirrer using a plastic 
blade, 150 milliliters of acetone, followed by 208 grams of ceric ammonium nitrate, followed by 289 grams of guanidine nitrate. 
and then followed by 2 grams of powdered silica, and then blend the mixture on moderate speed for about 1 hour. After 1 hour. some 
of the acetone would have evaporated, never mind this, and then place the blended mixture onto a shallow pan, and allow it to 
thoroughly air-dry. Thereafter, place the dried mixture into any suitable horizontal ball mill, filled with 150 grams of Teflon coated 
steel shot of any suitable diameter, and then tumble the mixture for about 30 minutes at 200 to 250 RPM to form a uniform mixture 
Afterwards, the mixture is ready to go. To do so, it needs to be pressed into pellets, discs, ect., of any desirable size under a pressure of 
about 5000 psi. 

Burn rate: Average. 

Non-gas products: 13+% 

Flame temperature: 2100 Celsius at 5000 psi. 

Water resistance: Moderate. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 57.9% ceric ammonium nitrate, 41.6% guanidine nitrate, 0.4% silica, 0.1% residue 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in military and commercial inflation devices and in automobile airbags. 


06-03-006A: Modified “Thermite” composition for use in airbag inflation units: 


Gas Generating Compositions (Gas Cieneraiue Conmocttions 


Into a suitable mixing bowl, blender. or similar container, equipped with motorized stirrer utilizing a plastic stir blade, place 305 _- Use: Can be used in automobile airbags, and other inflation devices 

grams of finely divided red iron-IlI-oxide, followed by 130 grams of standard powdered aluminum of average mesh, followed by : ~ : 

10 grams of potassium perchlorate, followed by 50 grams of finely divided hydrated calcium sulfate, and then followed by 250 -— 96-03-009A: Non-toxic pyr P oe epee OF vi : 

milliliters of acetone, and then blend the mixture at moderate speed until the bulk of the acetone has evaporated, and a mild pasty mass _——‘Into a suitable mixing men nea A Stealers saree ae for use in airbag inflation units: oe 

remains. Once a mild pasty mass remains, the mixture is ready to use. To use, it simply needs to be pressed into pellets of any _ followed by 175 grams of calcium cyanamide followed by 325 grams aes ri sini Str Dine, pace Poy ae oe 

desirable size, but preferably of about 6 to 7 millimeters in diameter by 5 to 10 millimeters in diameter under mild pressure, and then _ on moderate speed until the bulk of the hexane evaporates Oe ae he oe bes sacha pues ean nee 

allowed to cure for a day or so to allow for proper drying. Obviously, larger pellets can be formed depending on the size ofthe desired  — pan and allowit to thoroughly air-dry. Once it has, the dried mass nee te a he cave ia re semi-pasty ene onto a shallow 
: = > usual manner, so place it into a clean 


inflation. Note: requires proper ignition composition. ball mill, filled with Teflon coated steel shot of the usual diameter and weight, and then tumble the mass at 100 RPM for about 30 
Burn rate: Average. minutes. After 30 minutes, the mixture is ready for use. To use, it simply needs to be pressed into pellets of any desirable ks ae a 


Flame temperature: 2200+ Celsius at 1000 psi. pressure of about 5000 psi. It can then be ignited using any sui i i 
' : g suitable brid, : i i 
_- Burn rate: 0.6 inches per second. ed Bdge are Suen aS Nicmronte vane 


Burn temperature: 1800 Celsius. 
Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 


Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5 4 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 61.6% iron oxide, 26.2% aluminum, 10.1% hydrated calcium sulfate, 2% potassium perchlorate, 0.1 0% residue Tendency to cake: None. 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). _ Explosive ability: Explodes on ignition. 
Use: Can be used in automobile airbags, and other inflation devices. Percentage: 65% sodium nitr ate, 35% calcium cyanamide 
ee Classification: Deflagrating explosive (classified as explosive mixture). 

06-03-007A: Pyrotechnic composition for use in airbag inflation units (barium chromate precipitation method): Use: Can be used in automobile aichaué. and miien wfation devices i theusial 
Into a suitable sized beaker or similar container, place 300 milliliters of water, and then add and dissolve 90 grams of barium chloride : ca See aa 
there into. Next, into another clean beaker or similar container, prepare a second solution by adding and dissolving 90 grams of -  06-03-009B: Non-toxic pyrotechnic composition with i 

: aa F } Re at ie Qasice ’ 3 with ae p : ‘ eae 
sodium dichromate into 300 milliliters of water. Now, heat the barium chloride solution to 95 Celsius with stirring, and then add in _ dicyanodiamide: . increased gas volume for use in airbag inflation units utilizing 
2.1 grams of finely divided amorphous boron, and then stir the mixture for about 10 minutes at 95 Celsius. After 10 minutes, add in _ Into a suitable mixing bowl, blender, ect., equipped with motori i ilizi : 

. . sie! . = . = . & ° ? “2 t + = aed 
the sodium dichromate solution, and then continue to stir the total mixture at about 95 Celsius for about 15 minutes. After 15 minutes, = —s methylene chloride, followed by 124 pa tes een eee fae sar ae al ea Sed aac: 
remove the heat source, and then gravity filter or vacuum filter the insoluble mass before the mixture cools. Thereafter, place the _ blend the mixture on moderate speed until the bulk of the scatonie eva bare O lead Salad eco noe aes a bees 
filtered-off mass onto a shallow pan and allow it to thoroughly air-dry. Thereafter, place the dried mass into a clean horizontal ball | mass onto a shallow pan and allow it to thoroughly air-dry. Once it a the ti a : ee pnb ae a ical ey 
mill. filled with 100 grams of Teflon coated steel shot of 5 millimeters in diameter, and then tumble the mixture at 150 RPM for about —_ place it into a clean ball mill, filled with Teflon coated steel shot of the isual 7 ck ss a : 2 pene e ne ee 
30 minutes. Thereafter, the mixture is ready for use. To use, the dried pulverized mixture needs to be pressed into any desirable ___ RPM for about 30 to 40 minutes. After 30 to 40 minutes, the mixture is read ea ‘ a ie Acre wre oer 
container, tube, ect., under a pressure of 500 psi. Requires ignition composition, but can be ignited using Nichrome wire and 9 volt _ of any desirable size under a pressure of about 5000 psi ‘Tt can then be euied Se a - aE neds te Doe ees aye Bere 
: : £ x itable means. 


Burn rate: 1 to 1.2 inches per second. 
Burn temperature: 1860 Celsius. 
Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 7% 
Tendency to cake: None. 

Explosive ability: Explodes on ignition. 


battery or equivalent. 

Burn rate: 3 seconds per centimeter at 0.5 centimeter diameter pellets. 
Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (4 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Moderate. Capable of detonating on ignition. 


Percentage: 98.3% barium chromate, 1.6% amorphous boron, 0.10% residue Percentage: 65% sodium nitrate, 35% calcium cyanamide 
Classification: Deflagrating explosive (classified as explosive mixture). _ Classification: Deflagrating explosive (classified as explosive mixture) 
Use: Can be used in automobile airbags, and other inflation devices. _ Use: Can be used in automobile airbags, and other inflation devices in Feuscnl aioe 


Se Gas generating composition for inflating air bags for multiple purposes: 

0 a suitable mixing bowl, blender, ect., equipped with motorized stirrer utilizing a ic st 

g P . ect., plastic stir blade, place 164 grams of lead 

es followed by I 64 grams of potassium chlorate, followed by 2 grams of “Aerosil RTM 300. which Ad sold hoe See 

seen and isa hydrophilic silica having a high specific surface area, and then blend the mixture for about 30 minutes " 
ereafter, add in a binder solution pre-prepared by adding 9.5 grams of Elvanol RTM, which is a brand of polyvinyl alcohol’s 


06-03-008A: Pyrotechnic composition with reduced heat output for use in airbag inflation units: 
Into a suitable mixing bowl, blender, ect., equipped with motorized stirrer utilizing a plastic stir blade, place 150 milliliters of acetone, 
followed by 401 grams of cupric hydroxide, followed by 98.5 grams of titanium powder of average mesh, and then blend the mixture 
on moderate speed until the bulk of the acetone evaporates. Once that point has been reached, place the semi-pasty mass onto a 
shallow pan and allow it to thoroughly air-dry. Once it has, the dried mass needs to be pulverized in the usual manner, so place it into 
a clean ball mill, filled with Teflon coated steel shot of the usual diameter and weight, and then tumble the mass at 150 RPM for about (PVA) sold by du Pont into 160 millili ; sala lats 
30 minutes. After 30 minutes, the mixture is ready for use. To use, it simply needs to be pressed into pellets of any desirable size uniform ee After 30 minutes, se cr eer na Sai es a lees i‘ ace eae : ce - 

: ven at 95 Celsius for 


under a pressure of about 5000 psi. It can then be ignited using any suitable bridge wire, such as Nichrome wire. _ about 1 hour or . it si i i i 
P Pp ig any g Eee eae era jeer abe ie into pellets of any desirable size under a pressure of about 3000 psi. It can 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: Explodes on ignition. 


Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Moderate. Capable of detonating on ignition. 
Percentage: 80.2% cupric hydroxide, I 9.7% titanium, 0.10% moisture 
Classification: Deflagrating explosive (classified as explosive mixture). 
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Gas Generating Compositions 
Percentage: 48.3% lead thiocyanate, 48.3% potassium chlorate, 2.7% elvanol RTM binder, 0.58% aerosil T: ‘RM binder aid, 0.12% 
residues 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-010B: Gas generating composition for inflating automobile air bags with decreased flame temperature for minimizing 
burns: 

Into a suitable beaker of similar container, place 230 milliliters of water, and then add and dissolve 227.5 grams of sodium chlorate. 
Thereafter, place this sodium chlorate solution into any desirable mixing bowl, blender, ect., equipped with motorized stirrer utilizing 
a plastic stir blade, and then add in 174 grams of lead thiocyanate, followed by 89.5 grams of finely ground calcium hydroxide, and 
then blend the dry mixture for about 30 minutes. Thereafter, add in 9 grams of “Aerosil RTM 300, which is sold by the Degussa 
Corporation and is a hydrophilic silica having a high specific surface area, and then blend the mixture on moderate speed for about 30 
minutes to form a uniform paste. After 30 minutes, place the pasty mixture onto a shallow aluminum tray, and then allow it to air-dry 
in a current of warm air for several days to allow the water to evaporate. Note: heating an oven at 95 Celsius for about 24 hours or 
more may help speed up the process. To use, the dry material needs to be pressed into pellets of any desirable size under a pressure of 
about 3000 psi. It can then be ignited using a hot wire, such as Nichrome wire. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 45.4% sodium chlorate, 34.8% lead thiocyanate, 17.9% calcium hydroxide, 1.8% aerosil TRM binder aid, 0.10% 
residues 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-011A: Gas generating composition for inflating automobile air bags: 

Into a suitable ball mill, filled with 100 grams of Teflon coated steel shot of 10 millimeters in diameter, place 134.5 grams of 
anhydrous D-glucose, followed by 365.5 grams of potassium chlorate, and then tumble the mixture at 50 RPM for about 10 to 15 
minutes. Thereafter, place this dried tumbled mixture into a suitable mixing container, bowl, blender, ect, equipped with motorized 
stirrer, and then add in 80 milliliters of water and then 10 milliliters of 95% ethyl alcohol, and then blend the mixture on moderate 
speed for about 15 to 20 minutes to form a paste. Thereafter, place the paste onto a shallow tray, and allow it to thoroughly air-dry for 
several days or more. Note: drying in an oven at 90 Celsius can be used to speed up the drying operation. Once the mixture is dried, it 
needs to be ball milled for a short time to thoroughly pulverize it. The finely ground pulverized mixture can then be pressed into any 
desirable pellets, discs, rods, ect., under a pressure of about 5000 psi. The mixture readily ignites in contact with hot wire. 

Burn rate: Average. 

Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 73.1% potassium chlorate, 26.9% D-glucose 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-012A: Simple gas generating composition for inflating automobile air bags: 

Into a suitable mixing bowl, or blender, equipped with motorized stirrer, place 97 grams of sucrose, followed by 3 grams of starch, 
followed by 300 grams of potassium chlorate, followed by 100 grams of magnesium carbonate, and then followed by 150 milliliters 
of acetone. Thereafter, blend the mixture until the bulk of the acetone has evaporated. Thereafter, place the semi-pasty mass onto a 
shallow tray or pan, and then allow it to thoroughly air-dry. Afterwards, place the dried mass into a ball mill, filled with 150 grams of 
Teflon coated steel shot, of the usual diameter, and then tumble the mixture at 200 RPM for about 30 minutes. Note: the ball mill 
should be equipped with a cover and drying tube to keep moisture out. After 30 minutes, the mixture is ready for use. To use, the 
mixture should be pressed into tablets, pellets, ect., in the usual manner under high pressure. The composition is readily fired by a hot 


wire, electric discharge, or electric squib in the usual manner. Note: a small capsule of water can be placed on or near the composition. 


so upon firing, the hot gasses vaporize the water forming high-pressure steam for increased inflation ability. 
Burn rate: Average. 
Water resistance: Good. 
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Gas Generating Compositions 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 8 (based on hot wire firing). 
Tendency to cake: None. 
Explosive ability: Explodes on ignition. 
Percentage: 60% potassium chlorate, 20% magnesium carbonate, 19.4% sucrose, 0.6% starch 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-013A: Simple gas generating composition for inflating automobile air bags with reduced heat output reducing injury to 
victims: , 

Into a suitable empty vertical ball mill, place 180 grams of calcium formate, followed by 120 grams of potassium chlorate, and then 
rotate the vertical device at about 150 to 300 RPM for about 1 hour to form a uniform powder. Thereafter, the simple mixture is ready 
for use. To use, the powder simply needs to be pressed into pellets or tablets under a pressure of about 10,000 psi in the usual means. 
The composition can be fired using any desired means. 

Burn rate: Rapid. Average sample can inflate air bag in 50 milliseconds. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 60% calcium formate, 40% potassium chlorate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-013B: Simple gas generating composition for inflating automobile air bags with reduced heat output reducing injury to 
victims (modified): 

Into a suitable empty vertical ball mill, place 150 grams of sodium formate, followed by 150 grams of potassium acid oxalate, and 
then followed 200 grams of potassium chlorate, and then rotate the vertical device at about 150 to 300 RPM for about 1 hour to form 
a uniform powder. Thereafter, the simple mixture is ready for use. To use, the powder simply needs to be pressed into pellets or tablets 
under a pressure of about 10,000 psi in the usual means. The composition can be fired using any desired means. Note: the sodium 
formate can be replaced with calcium formate, nickel formate, lead formate, zinc formate, ammonium formate, or magnesium formate. 
Burn rate: Similar to 06-03-013A. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 40% potassium chlorate, 30% sodium formate, 30% potassium acid oxalate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-014A: Gas generating composition for inflating automobile air bags and other inflation uses: 

Into a suitable horizontal ball mill, filled with 200 grams of Teflon coated steel shot of the normal diameter (5 to 10 millimeters), 
place 41.5 grams of an acetal copolymer (having a melt index of 9, and sold as “Celcon”), followed by 206.5 grams of calcium 
hydroxide, followed 252 grams of sodium chlorite, and then followed by 500 milligrams of carbon black. Thereafter, add in 500 
milliliters of methylene chloride, and then tumble the mixture at 300 to 500 RPM for about 1 hour to form a uniform mixture. 
Thereafter, remove all the contents from the ball mill, and then place them into a distillation apparatus, and distill-off the methylene 
chloride at 40 Celsius until dry solid remains. Once dry solid remains, place the dried mass back into a clean dry ball mill, filled with 
200 grams of Teflon coated steel shot of the usual diameter, and then tumble the mixture at 150 RPM for about 1 hour to form a 
uniform powder. Thereafter, the powder is ready for use. To use. the powder simply needs to be pressed into pellets or tablets under a 
pressure of about 10,000 psi in the usual means. The composition can be fired using any desired means. 

Burn rate: 1 inch per second at 3000 psi. 

Combustion temperature: 980 Celsius. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 
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Gas Generating Compositions 


Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 50% sodium chlorite, 41% calcium hydroxide, 8% acetal copolymer, 0.9% rounded balance, 0.1% carbon black, 
Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-014B: Gas generating composition for inflating automobile air bags and other inflation uses: 

Into a suitable horizontal ball mill, filled with 200 grams of Teflon coated steel shot of the normal diameter (5 to 10 millimeters), 
place 75 grams of polyvinyl acetate, followed by 200 grams of potassium chlorite, and then followed by 225 grams magnesium 
hydroxide. Thereafter, add in 500 milliliters of methylene chloride, and then tumble the mixture at 300 to 500 RPM for about 1 hour 
to form a uniform mixture. Thereafter, remove all the contents from the ball mill, and place them into a distillation apparatus, and 
distill-off the methylene chloride at 40 Celsius until dry solid remains. Thereafter, place the dried mass back into a clean dry ball mill, 
filled with 200 grams of Teflon coated steel shot of the usual diameter, and then tumble the mixture at 150 RPM for about 1 hour to 
form a uniform powder. Thereafter, the powder is ready for use. To use, the powder simply needs to be pressed into pellets or tablets 
under a pressure of about 10,000 psi in the usual means. The composition can be fired using any desired means. 

Burn rate: Similar to 06-03-014A. 

Combustion temperature: Similar to 06-03-014A. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 45% magnesium hydroxide, 40% potassium chlorite, 15% polyvinyl acetate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-015A: Gas generating composition for inflating automobile air bags and other inflation uses: 

Into a suitable horizontal ball mill, filled with 200 grams of Teflon coated steel shot of the normal diameter (5 to 10 millimeters), 
place 113.5 grams of tartaric acid, followed by 93 grams of calcium hydroxide, and followed by 293 grams sodium chlorate, and 
then followed by 500 milligrams of carbon black. Thereafter, add in 500 milliliters of methylene chloride, and then tumble the 
mixture at 300 to 500 RPM for about 1 hour to form a uniform mixture. Thereafter, remove all the contents from the ball mill, and 
place them into a distillation apparatus, and distill-off the methylene chloride at 40 Celsius until dry solid remains. Thereafter, place 
the dried mass back into a clean dry ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter, and then tumble 
the mixture at 150 RPM for about 1 hour to form a uniform powder. Thereafter, the powder is ready for use. To use, the powder 
simply needs to be pressed into pellets or tablets under a pressure of about 10,000 psi in the usual means. The composition can be fired 
using any desired means. 

Burn rate: 35 milliseconds per 1-gram pellet. 

Combustion temperature: 1100 Celsius. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 58.6% sodium chlorate, 22.7% tartaric acid, 18.6% calcium hydroxide, 0.1% carbon black 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-016A: Azide containing gas-generating composition for inflating automobile air bags and other inflation uses: 

Into a suitable horizontal ball mill, filled with 200 grams of Teflon coated steel shot of the normal diameter (5 to 10 millimeters), 
place 400 grams of sodium azide, followed by I 00 grams of red iron-III-oxide, and then add in 500 milliliters of methylene chloride. 
and then tumble the mixture at 200 to 250 RPM for about 1 hour to form a uniform mixture. Thereafter, remove all the contents from 
the ball mill, and then recover the insoluble mixture by simply filtering it off. Thereafter. place the filtered-off mass onto a shallow 
tray or pan, and allow it to thoroughly air-dry. Thereafter, press the dried mass into pellets of any desired size under a pressure of 
10,000 to 15,000 psi. Thereafter, coat the tablets by placing them into plastic bags filled with a promoter composition prepared by 
mixing 4 grams of polyvinyl acetate with 16 grams of sodium azide, and 30 grams of sodium perchlorate. Thereafter, the pellets are 
ready for use, and can be readily fired using any hot wire or electric squib in the usual manner. 

Burn rate: similar to 06-03-015A. 

Combustion temperature: 900 Celsius. 


408 


_ Water resistance: Good. 


_. Combustion temperature: Unknown. 


Gas Generating Compositions 


Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 78% sodium azide, 19% iron oxide, 3% pyrotechnic coating 
Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


06-03-016B: Azide containing gas-generating composition for inflating automobile air bags and other inflation uses: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 250 milliliters of hexane, and then add in 
115.8 grams of sodium azide, followed by 4 grams of sodium nitrate, followed by 5 grams of bentonite, followed by 6 grams of 
finely divided graphite, and then finally followed by 69.2 grams of red iron oxide. Thereafter, blend the mixture on moderate speed 
for about 30 minutes. Note: you should keep the mixing bowl sealed to prevent evaporation of the solvent. Thereafter, the mixture is 
ready to be dried and tumbled. To do so, place the pasty mass onto a shallow tray or pan, and allow it to thoroughly dry. If desired, 
place the wet mixture into a vacuum apparatus, and remove the solvent under vacuum to recover it. Once the material is dry, place it 
into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, and then tumble the mixture on moderate speed for about 1 
hour to form a uniform powder. Thereafter, the mixture is ready for use. To use, it simply needs to be pressed into tablets or pellets of 
any desired size under a pressure of 10,000 psi. 

Burn rate: Rapid. 

Combustion temperature: Unknown. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 57.9% sodium azide, 34.6% red iron oxide, 3% graphite, 2.5% bentonite, 2% sodium nitrate 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used in automobile airbags, and other inflation devices in the usual manner. 


___ 06-03-017A: Simplified “flameless” gas generating composition for multiple uses: 


Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 240 grams of guanidine nitrate, and then followed by 
60 grams of tartaric acid. Thereafter. tumble the mixture for about 45 minutes at 250 RPM. Thereafter, separate the mixture from the 
steel shot using a screen, in the usual manner. Thereafter the mixture is ready for use. To use, the mixture simply needs to be pressed 
into tablets or pellets under a high pressure for 10.000 psi. The mixture can be fired using an electric bridge wire, or flame. 

Burn rate: Rapid. - 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 

Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 80% guanidine nitrate, 20% tartaric acid 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used for inflation purposes, but not suitable for automobile airbags. 


06-03-017B: Simplified “flameless” gas generating composition for multiple uses (modified with glucose): 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 360 grams of guanidine nitrate, and then followed by 
40 grams of glucose. Thereafter, tumble the mixture for about 45 minutes at 250 RPM. Thereafter, separate the mixture from the steel 
shot using a screen, in the usual manner. Thereafter the mixture is ready for use. To use, the mixture simply needs to be pressed into 
tablets or pellets under a high pressure for 10,000 psi. The mixture can be fired using an electric bridge wire. 

Burn rate: Rapid. - 

Combustion temperature: Unknown. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 (based on hot wire firing). 
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Gas Generating Compositions : . 
Gas Generating Compositions 


shell casing 


Tendency to cake: None. 

Explosive ability: Explodes on ignition. 

Percentage: 90% guanidine nitrate, 10% glucose 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used for inflation purposes, but not suitable for automobile airbags. 


projectile Low-pressure low recoil systems are 
commonly used in grenade launchers, 
and mortar weapons. In the adjacent 
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06-03-018A: Gas generating composition with low temperature burning flame for commercial and industrial applications: snake 
Into a suitable mixing bowl, equipped with motorized stirrer, place 67.22 grams of adipic acid, followed by 47.43 grams of diethylene 
glycol. Thereafter, blend the mixture for about 10 minutes. Thereafter, place 97.92 grams of this adipic acid/diethylene glycol 
mixture into a clean separate mixing bowl, equipped with motorized stirrer in the usual manner, and then add in 8 grams of 
ammonium dichromate, followed by 112 grams of hydroxyl ammonium oxalate. Thereafter, blend this mixture for about 10 minutes 
on moderate speed. Thereafter, add in 180 grams of ammonium perchlorate, and then continue to blend the mixture on moderate 
speed for about 30 minutes at room temperature. Thereafter, quickly add in 5.68 grams of tris[1 -(2-methyl) aziridinyl|phosphine oxide 
and then followed by 8&4 grams of 1,1 ’-(sulfonyldiethylene) bis-2-methyl-aziridine, and then continue to stir the mixture on moderate 
speed for about 20 additional minutes at room temperature. Finally, the mixture is ready for casting. To do so, the mixture should be 
poured and pressed into any desirable container, mold, ect., under mild pressure, and the following devices should then be cured in an 
oven at 60 Celsius for 24 hours. Thereafter, the mixture can be primed in the usual manner. 

Burn rate: Slow. 

Combustion temperature: Unknown. 

Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43.68% ammonium perchlorate, 27.18% hydroxyl ammonium oxalate, 23.76% polyester binder, 2% aziridine curing 
catalyst, 1.94% ammonium dichromate burn catalyst, 1.37% phosphine oxide curing catalyst, 0.07% residual mixed balance 
Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used for producing gas pressure for commercial and industrial uses. 
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Burn rate: Moderate. 
Combustion temperature: Low. 
Water resistance: Good. 
Stability: Can be stored for many years. 
_Hammability (1 to 10): 6+ 
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06-03-019A: Smokeless gas generating composition with low temperature burning flame for commercial and industrial 
applications: 
Into a suitable mixing bowl, equipped with motorized stirrer, place 65.76 grams of adipic acid, followed by 58.36 grams of diethylene 
glycol, and then followed by 4.9 grams of maleic anhydride. Thereafter, blend the mixture at 140 Celsius for about 40 hours to drive 
off all water. Thereafter, remove the heat source, and allow the binder to cool to room temperature before using. Thereafter, place 112 
grams of this adipic acid/diethylene glycol/maleic anhydride mixture into a clean separate mixing bowl, equipped with motorized 
stirrer in the usual manner, and then add in 48 grams of styrene, followed by 128 grams of methyl acrylate, and then blend the 
mixture at a temperature of about 60 to 80 Celsius for about 1 hour. Thereafter, add in 640 grams of ammonium nitrate, and then 
followed by 40 grams of ammonium dichromate, and then continue to blend the mixture at 60 to 80 Celsius for about 30 minutes. 
Finally, add in 4 grams of lecithin, followed by 800 milligrams of cobalt octoate, and then followed by 8 grams of methyl ethyl 
ketone peroxide, and then blend the mixture at 60 to 80 Celsius for about 1 hour. Thereafter, the mixture is ready for casting. To do 
so, the mixture should be poured and pressed into any desirable container, mold, ect., under mild pressure, and the following devices 
should then be cured in an oven at ordinary temperatures for 24 hours. Thereafter, the mixture can be primed in the usual manner. 
Burn rate: Moderate. 
Combustion temperature: Unknown. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6+ 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 65.25% ammonium nitrate, 13.05% methyl acrylate, 11.41% binder, 4.89% styrene, 4.07% ammonium dichromate 
burn catalyst, 0.81% methyl ethyl ketone peroxide cure catalyst, 0.4% lecithin cure catalyst, 0.081% cobalt octoate cure catalyst, 
0.039% mixed balance 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: Can be used for producing gas pressure for commercial and industrial uses. Can also be used in military applications for low 
pressure, low velocity systems such as grenade launchers, and smoke launchers. 

Description 3 


06-03-0214: Gas generating composition for commercial and industrial applications: 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 485 grams of guanidine nitrate, followed by 15 
Hee of LLG Ae site anhydrous, and then followed by 5 grams of vanadium pentoxide. Thereafter, tumble the mixture at 150 
he : . oo ee ki iene acon Detesae the mixture is ready for use. To use, the mixture needs to be pressed into 
eae ase oe iy . a : tee psi in the usual manner. The mixture can be ignited using any electrical means. 
Combustion temperature: Low. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 
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Gas Generating Compositions 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 96.03% guanidine nitrate, 2.97% copper-U-chloride, 0.99% vanadium pentoxide burn catalyst, 0.01% mixed balance 
Classification: Deflagrating explosive (classified as explosive mixture). 
Use: used to produce large gas volumes for various operations. 
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06-03-021B: Gas generating composition for commercial and industrial applications: 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 450 grams of guanidine nitrate, followed by 50 
grams of ammonium dichromate anhydrous, followed by 5 grams of copper-II-chloride anhydrous, and then followed by 5 grams 
of vanadium pentoxide. Thereafter, tumble the mixture at 150 RPM for about 2 hours at room temperature. Thereafter, the mixture is 
ready for use. To use, the mixture needs to be pressed into tablets, pellets, rods, ect., under a pressure of 15,000 psi in the usual 
manner. The mixture can be ignited using any electrical means. 

Burn rate: 0.038 inches per second 

Combustion temperature: Low. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 88.23% guanidine nitrate, 9.8% ammonium dichromate, 0.98% copper-H-chloride, 0.98% vanadium pentoxide burn 
catalyst, 0.01% mixed balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: used to produce large gas volumes for various operations. 


06-03-022A: Gas generating composition for military and industrial applications: 

Into a suitable ball mill, or vertical mixer, containing some heavy Teflon coated lead shot, place 248 grams of dolomite, followed by 
338 grams of ammonium nitrate, followed by 20 grams of copper-H-oxalate, and then followed by 37 grams of ammonium 
dichromate. Thereafter, tumble the mixture at 150 RPM for about 1 hour at room temperature. Thereafter, place the mixture into a 
suitable mixing bowl, equipped with motorized stirrer. and then add in 320 grams of guanidine nitrate, and then followed by 38 
grams of potassium nitrate. Thereafter, add in 350 milliliters of ether or hexane, and then blend the mixture on moderate speed for 


about 45 minutes to form a uniform paste. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into tablets, 


pellets, rods, ect., under a pressure of 10,000 psi in the usual manner and then allowed to cure, or the freshly prepared mixture can be 
placed onto a shallow pan or tray and allowed to thoroughly dry, and the resulting dry mass can be pulverized into a loose powder, 
which can be used directly in propellant bags/cartridges for propelling grenade and/or mortar shells. The mixture can be ignited using 
any means. 

Burn rate: Rapid. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.76% ammonium nitrate, 31.96% guanidine nitrate, 24.77% dolomite, 3.79% potassium nitrate, 3.69% ammonium 
dichromate, 1.99% copper-[-oxalate, 0.04% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
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Gas Generating Compositions 
Use: Can be used for generating gas pressure for propulsion purposes in military operations (grenade launchers, bazookas, mortars), or 
inflation devices for industrial applications. 
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06-03-022B: Gas generating composition for military and industrial applications: 

Into a suitable ball mill, or vertical mixer, containing some heavy Teflon coated lead shot, place 396 grams of dolomite, followed by 
271 grams of ammonium nitrate, followed by 28 grams of ammonium dichromate, and then followed by 20 grams of copper-II- 
oxide. Thereafter, tumble the mixture at 250 RPM for about 1 hour at room temperature. Thereafter, place the mixture into a suitable 
mixing bowl, equipped with motorized stirrer, and then add in 256 grams of guanidine nitrate, and then followed by 28 grams of 
potassium nitrate. Thereafter, add in 300 milliliters of ether or hexane, and then blend the mixture on moderate speed for about 45 
minutes to form a uniform paste. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into tablets, pellets, 
rods, ect., under a pressure of 10,000 psi in the usual manner and then allowed to cure, or the freshly prepared mixture can be placed 
onto a shallow pan or tray and allowed to thoroughly dry, and the resulting dry mass can be pulverized into a loose powder, which can 
be used directly in propellant bags/cartridges for propelling grenade and/or mortar shells. The mixture can be ignited using any means. 
Burn rate: Rapid. 

Water resistance: Good. 

Stability: Can be stored for many years, 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 39.63% dolomite, 27.12% ammonium nitrate, 25.62% guanidine nitrate, 2.8% potassium nitrate, 2.8% ammonium 
dichromate, 2% copper-II-oxide, 0.03 residual balance. 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for generating gas pressure for propulsion purposes in military operations (grenade launchers, bazookas, mortars), or 
inflation devices for industrial applications. 


06-03-022C: Gas generating composition for military and industrial applications: 

Into a suitable ball mill, or vertical mixer, equipped with motorized stirrer, place 10 grams of copper-II-oxide, followed by 250 grams 
of magnesite, followed by 37 grams of ammonium dichromate, followed by 323 grams of guanidine nitrate, followed by 342 grams 
of ammonium nitrate, and then followed by 38 grams of potassium nitrate. Thereafter, spray into the mill or mixer, 75 milliliters of 
95% ethyl alcohol over a period of 1 hour while tumbling the mixture at 200 RPM. After the 1 hour tumbling process, the mixture is 
ready for use. To use, the mixture can be pressed under high pressure into tablets, pellets, rods, ect., under high pressure, or the 
mixture can be thoroughly dried, and then pulverized into a powder, and then this loose powder can be used in propellant 
bags/cartridges ect., in the usual manner. 

Burn rate: Rapid. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 34.2% guanidine nitrate, 32.3% ammonium nitrate, 25% magnesite, 3.8% potassium nitrate, 3.7% ammonium 
dichromate, 1% copper-II-oxide 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for generating gas pressure for propulsion purposes in military operations (grenade launchers, bazookas, mortars), or 
inflation devices for industrial applications. 


High lethality HE fragmenting mortar shell 
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high carbon 
steel pellets 


tail fin assembly 


gas generating 


HE charge section 


-03- : generating composition for various applications: ; 
ae ; ace ne Bowl Sane with motorized ti place 25 grams of Viton B fluoroelastomer binder, and then add in 125 
milliliters of ethyl acetate. Thereafter, blend the mixture to dissolve the binder. Thereafter, add in 240 grams of potassium 
perchlorate, followed by 5 grams of graphite powder, and then followed by 230 grams of ground zirconium metal powder. 
Thereafter. blend the mixture on high speed for about 1 hour. Thereafter, place the mixture onto a shallow pan or tray, and allow it to 
thoroughly dry. Note: vacuum can applied to speed up the process. Thereafter, place the dried mass into a suitable ball mill or vertical 
mixer, and then tumble the mixture at 500 RPM for about 1 hour to form a uniform mixture. Thereafter, the mixture is ready for use. 
To use, the mixture simply needs to be pressed into tablets, pellets, ect., under the usual means. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. ; 
Percentage: 48% potassium perchlorate, 46% zirconium metal, 5% Viton B binder, 1% graphite powder 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a gas generating composition for various applications. 


- 
Rocket assisted mortar shell 
self destruct 
gas generating system Fuze 


-03-024A: Specialty “flameless” gas generating composition for industrial applications: 
ie : able Fe beee equipped with motorized stirrer, place 400 grams of guanidine nitrate, and then followed by 100 dele 
of calcium hypophosphite. Thereafter, add in 100 milliliters of acetone, and then blend the mixture on high speed for about ie 
Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into tablets, pellets, ect., under the us 
means, and then cured in an oven at moderate temperature. The composition can be ignited using the usual means. 
Burn rate: Below average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 80% guanidine nitrate, 20% calcium hypophosphite 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used as a gas generating composition for various applications. 
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06-03-024B: Specialty gas generating composition for industrial applications: 

Into a suitable ball mill, or vertical mixer, place 345 grams of nitrodicyandiamide, followed by 137.5 grams of ammonium nitrate, 
and then followed by 17.5 grams of ammonium hypophosphite. Thereafter, tumble or rotate the mixture at 250 RPM for about 2 
hours. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into tablets, pellets, ect., under high 
pressure. The composition can be ignited using the usual means. 

Burn rate: Below average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): Unknown. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 69% nitrodicyandiamide, 27.5% ammonium nitrate, 3.5% ammonium hypophosphite 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a gas generating composition for various applications. 


06-03-024C: Specialty gas generating composition for industrial applications: 

Into a suitable ball mill. or vertical mixer, place 260 grams of guanidine nitrate, followed by 65 grams of potassium nitrate, and then 
followed by 175 grams of ammonium hypophosphite. Thereafter, tumble or rotate the mixture at 150 RPM for about 1 hour. 
Thereafter, place this mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 75 milliliters of hexane, 
and then blend the mixture for about 20 minutes to form a rough dough. Thereafter, the mixture is ready for use. To use, the mixture 
simply needs to be pressed into tablets, pellets, ect., in the usual manner, and then cured in an oven at moderate temperature. The 
composition can be ignited using the usual means. 

Burn rate: Below average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52% guanidine nitrate, 35% ammonium hypophosphite, 13% potassium nitrate 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used as a gas generating composition for various applications. 
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Section 4: Pyrotechnic Dissemination Compositions for Disseminating Chemical 


Agents, Pesticides, and Herbicides 


Chemicals used in this section (binders are not included) 


1. Potassium nitrate (see Black Powder) 


3. Charcoal (see Black Powder) L 


6. Potassium Perchlorate (see Modified Black Powder) 


8. Ammonium Bisulfide (see Modified Black Powder) 
10. Carbon Disulfide (see Modified Black Powder) 


5. Barium Chromate (see Modified Black Powder) 
7. Potassium Dichromate (see Modified Black Powder) 
9. Potassium chlorate (see Modified Black Powder) 


|__| 2. Sulfur (see Black Powder) 


4, Sugar Carbon (see Modified Black Powder) 


12. Lead Tetraoxide (see Modified Black Powder) 


11. Nitrocellulose (see Modified Black Powder) 
13. Diphenylamine (see Modified Black Powder) 
15. Manganese Dioxide (see Modified Black Powder) 
17. Ammonium Nitrate (see Modified Black Powder) 
19. Sodium Nitrate (see Modified Black Powder) 

71. Lead Nitrate (see Modified Black Powder) 

23. Ammonium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 

25. Magnesium Sulfide (see Ammonium Perchlorate 
Rocket Propellants) 

27. Nitroguanidine (see Ammonium Perchlorate Rocket 
Propellants) 


Rocket Propellants) 


14. Titanium Dioxide (see Modified Black Powder) 
16. Sodium Benzoate (see Modified Black Powder) 
18. Calcium Carbonate (see Modified Black Powder) 


20. Urea (see Modified Black Powder) 
22. Nitro Starch (see Modified Black Powder) 


24. Aluminum powder (see Ammonium Perchlorate 
Rocket Propellants) 


26. Copper Chromite (see Ammonium Perchlorate Rocket 


Propellants) 
28. Ammonium Sulfate (see Ammonium Perchlorate 


29. Nitroglycerine (see Ammonium Perchlorate Rocket 


Propellants) 
31. Lron-Il-oxide (see Ammonium Perchlorate Rocket 
Propellants) 


30. Magnesium Oxide (see Ammonium Perchlorate Rocket 


Propellants) 
32. Zirconium Hydride (see Ammonium Perchlorate 


33. Teflon (see Ammonium Perchlorate Rocket 
Propeliants) 
35, Ammonium Dichromate (see Ammonium Perchlorate 
Rocket Propeliants) 

37. Magnesium powder (see Ammonium Perchlorate 


Rocket Propellants) 
+ cKet Fropelant 


34. Zinc Oxide (see Ammonium Perchlorate Rocket 
Propellants) 

36. Lithium Perchlorate (see Ammonium Perchlorate 
Rocket Propellants) 

38. Lithium Aluminum Hydride (see Ammonium 
Perchlorate Rocket Propellants) 


Rocket Propellants) 
39. Iron-If-oxide (red iron oxide) (see Ammonium 
Perchlorate Rocket Propellants) 


41. Copper Sulfide (see Ammonium Perchlorate Rocket 


Propellants) 
43. Titanium Hydride (see Ammonium Perchlorate Rocket 


Propellants) 


42. Sodium Hydride (see Ammonium Perchlorate Rocket 


Propellants) 
44, Silicon Nitride (see Ammonium Perchlorate Rocket 


45. ADN (see ADN Rocket Propellants) 
47. Silicon Powder (see ADN Rocket Pro ellants) 
49, Boron powder (see ADN Rocket Propellants) 


48. Hexamine (see ADN Rocket Propellants) 


51. KDN (see ADN Rocket Propellants) 


53, TNT (see Ammonium Nitrate Rocket Propellants) 


52. Nickel Chloride (see Ammonium Nitrate Rocket 


Propellants) 
54, Acrylamide (see Miscellaneous Rocket H.P. Rocket 


Propellants) 


55. Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 
Propellants) 


56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


57. Metallic Lithium (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


58. Beryllium Hydride (see Miscellaneous Rocket H.P. 
Rocket Propellants) 


59. Red Phosphorus (see Miscellaneous Rocket H.P. 
Rocket Propellants) 
61. Sodium chlorate (see Miscellaneous Rocket ELP. 
Rocket Propellants) 


|_| 60. Sodium Borohydride (see Miscellaneous Rocket H.P. 


Rocket Propellants 
62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket 


| Propellants) 


40. PVC (see Ammonium Perchlorate Rocket Propeliants) | 


Propellants) at 
46. Urea Nitrate (see ADN Rocket Pro ellants) = 


50. Sodium hypophosphite (see ADN Rocket Propellants) 


63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 
Rocket Propeliants) 
65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 


Propellants) 
67. Aluminum Hydride (see Ammonium Nitrate Gun 68. Magnesium Peroxide (see Ammonium Nitrate Gun 
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Propellants) 
66. Aluminum Stearate (see Ammonium Nitrate Gun 


Propellants) 


64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket | 
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Propellants) 


Propellants) 


69. Potassium Permanganate (see Ammonium Nitrate Gun 
Propellants) 


70. Calcium Hydride (see Ammonium Nitrate Gun 


_{| Propellants) 


71. Potassium Tartrate (see Ammonium Nitrate Gun 
Propellants) 


73. Sodium Azide (see Ammonium Nitrate Gun 
Propellants) 


72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
Propellants) 

74. Sodium Chloride (see Ammonium Nitrate Gun 
Propellants) 


75. Potassium Sulfate (see Nitrocellulose Gun Propellants) 
77. Triethylene Glycol (see Nitrocellulose Gun Propellants) 


76. Lead Stearate (see Nitrocellulose Gun Propellants) 
78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 


79. Sodium Propionate (see Miscellaneous Gun 
Propellants) 
81. Copper-I-oxide (see Miscellaneous Gun Propellants) 


80. Picric Acid (see Miscellaneous Gun Propellants) 


82. Ammonium Picrate (see Miscellaneous Gun 
Propellants) 


83. Barium Peroxide (see Bullet Tracer Compositions) 


85. Strontium Peroxide (see Bullet Tracer Compositions) 


84. Magnesium Carbonate (see Bullet Tracer 
Compositions) 


| | 86. Strontium Nitrate (see Bullet Tracer Compositions) 


87. Cupric chloride (see Bullet Tracer Compositions) 
89. Strontium oxalate (see Bullet Tracer Compositions) 


88. Hexachlorobenzene (see Bullet Tracer Compositions) 


91. Zine Oxalate (see Bullet Tracer Compositions) le 


90. Mercury-I-Chloride (see Bullet Tracer Compositions) 
92. Zinc Chloride (see Bullet Tracer Compositions) 


93. Uranium (see Bullet Tracer Compositions) 


94, Zirconium nitrate (see Bullet Tracer Compositions) 


95. Yttrium Nitrate (see Bullet Tracer Compositions) 


96. Yttrium Oxide (see Bullet Tracer Compositions) 


97. Zirconium Oxide (see Bullet Tracer Compositions) 
99. Hexachloroethane (see Bullet Tracer Compositions) 


98. Cerium Oxide (see Bullet Tracer Compositions) 
100. Antimony trisulfide (see Bullet Tracer Compositions) 


101. Anthracene (see Bullet Tracer Compositions) 


103. Boric acid (see Match Compositions) 


102. Phosphorus Sesquisulphide (see Match Compositions) 


104. Aluminum Hydroxide (see Match Compositions) 


105. Antimony Pentasulfide (see Match Compositions) 


106. Glucose (see Match Compositions) 


107. Sodium Hydroxide (see Match Compositions) 


108, Lead Hypophosphite (see Match Compositions) 


109. Calcium Sulfate (see Match Compositions) 


110. Ammonium Chloride (see Smoke Generating 
Compositions) 


111. Manganese (see Smoke Generating Compositions) 


|_| 112. Lactose (see Smoke Generating Compositions) 


113. Propylene Glycol (see Smoke Generating 
Compositions) 


114. Glycerol (see Smoke Generating Compositions) 


115. Potassium Chloride (see Smoke Generating 
Compositions) 
117. Dicyanodiamide (see Smoke Generating 


Compositions) 


~ | 116. Potassium Bicarbonate (see Smoke Generating 
Compositions) 
118. Naphthalene (see Smoke Generating Compositions) 


119. Thiourea (see Smoke Generating Compositions) 


120. Phthalic Anhydride (see Smoke Generating 
Compositions) 


122. Cadmium powder (see Smoke Generating 
Compositions) 
124, Melamine (see Smoke Generating Compositions) 


123. Cadmium Sulfide (see Smoke Generating 
Compositions) 
125. Malic Acid (see Smoke Generating Compositions) 


126. Calcium Lactate (see Smoke Generating 
Compositions) 


127. Metallic Sodium (see Smoke Generating 
Compositions) 


128. Bismuth Tetraoxide (see Smoke Generating 
Compositions) 


129, Bismuth Subnitrate (see Smoke Generating 
Compositions) 


130. Calcium Iodate (see Smoke Generating Compositions) 


131. Potassium Iodate (see Smoke Generating 
Compositions) 


132. Magnesium Chloride (see Smoke Generating 
Compositions) 


133. Para-Nitroaniline (see Smoke Generating 
Compositions) 


134. Iodine (see Smoke Generating Compositions) 


135. Potassium Ferriccyanide (see Priming/Igniter 
Compositions) 


136. Potassium hexacyanocobaltate (see Priming/Igniter 
Compositions) 

138. Titanium powder (see Priming/Igniter Com 
140. Lead Powder (see Priming/Igniter Compositions) 


positions) i as 139, Tungsten powder (see Priming/Ieniter Compositions) 


137. Bismuth Trioxide (see Priming/Igniter Compositions) 


141. Lead-I-Oxide (red lead; litharge) (see 
Priming/Igniter Compositions) 


142. Selenium powder (see Priming/Igniter Compositions) 


143. Sodium Bicarbonate (see Priming/Igniter 
Compositions) 
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144. Iron powder (see Priming/Igniter Compositions) 
146. Lead Thiocyanate (see Priming/Igniter Compositions) 
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145. Silicon Dioxide (see Priming, /Igniter Compositions) 


147. Para-Nitrotoluene (see Priming/Igniter Com positions 


148. Silver powder (see Priming/Igniter Compositions) 
150. Zirconium powder (see Priming/Igniter 
Compositions) 


149. Sodium Tungstate (see Priming/Igniter Compositions) 
151. Bismuth powder (see Priming/Igniter Compositions) 


152. Copper-I-oxide (see Priming/Igniter Compositions) 


phnate (see Priming/Igniter Compositions) 


154. Tellurium Dioxide (see Priming/Igniter Comp ositions) 
156. Iron Sulfide (see Priming/Igniter Compositions) 

158. Copper powder (see Priming/Igniter Compositions) 
160. Cesium Nitrate (see [lumination/Flare and Signaling 


155. Tetracene (see Priming/Igniter Compositions) 

157. Zinc Phosphide (see Priming/Igniter Comp ositions) 
159, Hafnium powder (see Priming/Igniter Compositions) 
161. lodoform (see Mumination/Flare and Signaling 


Compositions) Compositions) 
162. Lithium Nitrate (see Iumination/Flare and Signaling 163. Manganese Oxide (see Illumination/Flare and 
Compositions) Signaling Compositions) 


164. Sodium Carbonate (see TWumination/Flare and 
Signaling Compositions) 

166. Sodium Oxalate (see [lumination/Flare and Signaling 
Compositions) 

168. Stearic acid (see Mlumination/Flare and Signaling 
Compositions) 

170. Cerium Nitrate (see Mluminati 
Compositions) 
172. Calcium metal (see Ilumination/Flare and Signaling 
Compositions) 


on/Flare and Signaling 


165. Molybdenum powder (see Tumination/Flare and 
Signaling Compositions) 


|| 167. Oxalic Acid (see Ilumination/Flare and Signaling 


Compositions) 
169. Thorium Nitrate (see Ilumination/Flare and Signaling 
Compositions) 

171. Rubidium Nitrate (see Illumination/Flare and 
Signaling Compositions) 


173. Mercury-II-Chloride (see TWumination/Flare and 
Signaling Compositions) 


174. Zirconium Carbonate (see Tumination/Flare and 
Signaling Compositions) 

176. Antimony powder (see Pyrotechnic Delay 
Compositions) 


Compositions) 
178. Zinc powder (see Pyrotechnic Delay Compositions) | 179. Tin Dioxide (see Pyrotechnic Delay Compositions) 


175. Barium Chloride (see Ilumination/Flare and 
Signaling Com positions) 
177. Chromium metal (see Pyrotechnic Delay 


180. Silver-I-Chromate (see Pyrotechnic Delay 
Compositions) 

182. Strontium Chromate (see Pyrotechnic Delay 
Compositions) 

184. Calcium Fluoride (see Pyrotechnic Delay 


181. Calcium Chromate (see Pyrotechnic Delay 
Compositions) 
183. Silver-I-Oxide (see Pyrotechnic Delay Compositions) 


185. Paraffin (see Incendiary Compositions) 


Compositions) 
186. Sodium Peroxide (see Incendiary Compositions) 


187. Metallic Lithium (see Incendiary Compositions) 


188. Calcium Carbide (see Incendiary Compositions) 


a 


189. Ferrocene (see Incendiary Compositions) 


191. Aluminum Oleate (see Incendia Compositions) 


193. Zinc Stearate (see Incendiary Compositions) 


192. Aluminum Palmitate (see Incendiary Compositions) 
194. Silver Jodate (see Cloud Seeding Compositions) 


190. Lime (calcium oxide) (see Incendiary Compositions) 


196. Lead Acetate (see Cloud Seeding Com ositions) 
198. Polyethylene Glycol (see Cloud Seeding 
Compositions) 


195. Silver-Chloride (see Cloud Seeding Compositions) 
197. Silver Nitrate (see Cloud Seeding Compositions) 


199. Iodine Pentoxide (see Cloud Seeding Compositions) 


200. Nickel powder (see Pyrotechnic Welding 
Compositions) 


1 201. Tungsten Oxide (see Pyrotechnic Welding 


404. Chromium Trioxide (see Pyrotechnic Welding 
Compositions) 
206. Cryolite (see Pyrotechnic Welding Compositions) 


_| Compositions) 
202. Graphite (see Pyrotechnic Welding Compositions) 203. Cobalt Oxide (see Pyrotechnic Welding Compositions) 


205. Chromium-I-Oxide (see Pyrotechnic Welding 
Compositions) 
207. Tin Oxide (see Pyrotechnic Welding Compositions) 


208. Calcium Fluoride (see Pyrotechnic Welding 


209. Iron Tetraoxide (Ferrosoferric oxide) (see Pyrotechnic 
| Welding Compositions) 


Compositions) 


210. Sodium dichromate (see Pyrotechnic Welding 
Compositions 

212. Copper hydroxide (see Gas Generating Compositions 
214. Nickel Carbonate (see Gas Generating Compositions) 
216. Cupric Oxalate (see Gas Generating Compositions) 


211. Sodium Silicate (see Pyrotechnic Welding 
Compositions) 

213. Silicotungstic acid (see Gas Generating Compositions) 
215. Guanidine Nitrate (see Gas Generating Compositions) 
217. Calcium Cyanamide (see Gas Generating 
Compositions) 


218. Lead Thiocyanate (see Gas Generating Compositions) 


| 219. Calcium Formate (see Gas Generating Compositions) 


| 220. Sodium Formate (see Gas Generating Compositions) 


|. 221. Magnesium Hydroxide (see Gas Generating 
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alcohol. 
jee 
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Compositions) 


222. Tartaric Acid (see Gas Generating Compositions) 


= Ammonium Oxalate (see Gas Generating 
Compositions) 


225. Calcium Hypophosphite (see Gas Generating 


223. Copper-II-Chloride (see Gas Generating 
ac 
Compositions) | 


226. Ammonium Hypophosphite (see Gas Generating 
| Compositions) 


—. 


| 


227. para-Dichlorobenzene 


Cl 


Cl 


228. Aspirin 


Se 2 a 
0 


4 


Forms colorless volatile crystals that have a peculiar odor. The 
crystals melt when heated to 54 Celsius. The crystals are 
insoluble in water, but soluble in alcohol, benzene, 
chloroform, and ether. Urinal cakes are composed of 99% 
ara-Dichlorobenzene. 


r : N 
Forms white crystals, tablets, needles, or powder. The crystals CS forms a white crystalline solid with a melting point of 95 7 


slowly oxidize when allowed to stand in moist air for 
prolonged periods. Aspirin has a melting point of 135 Celsius 
when rapidly heated, but solidifies thereafter, with 
decomposition beginning at higher temperatures. Aspirin is 
flammable and will burn producing a choking smoke. The 
crystals are slightly soluble in water, but are soluble in 


Celsius. It has a pepper like smell in crystalline form, and an 
intense pungent odor when in vapor form. It can be distilled at 
310 Celsius under standard atmospheric pressure. CS is only 
very slightly soluble in water, but soluble in acetone, dioxane, 
methylene chloride, and ethyl acetate. | 


Method of Preparation 1: Into a suitable flask, place 1870 
grams of methanol, followed by 230 grams of malononitrile, 
and then 500 grams of o-chlorobenzaldehyde. Thereafter, 
gently heat the mixture to 40 Celsius, while moderately 
stirring. When the temperature of the reaction mixture reaches 
40 Celsius, carefully add 800 milligrams of piperidine, and 
then raise the temperature to 50 Celsius. Thereafter, heat the 
mixture at 50 Celsius with stirring for about 1 hour. After 1 
hour, remove the heat source and allow the reaction mixture to 
cool to room temperature. Then filter the reaction mixture to 
recover the precipitated CS crystals, and then wash these 
recovered crystals with two 100-gram portions of fresh 
methanol. Then vacuum dry or air-dry the CS crystals. Note: 
these methanol washing portions can be added to the filtered 
reaction mixture, and this resulting filtered reaction mixture 
can be used in a second formation of CS, when using the same 
ingredients as just described (230 grams of malonitrile/500 
grams of o-chlorobenzaldehyde; followed by 800 milligrams 
of piperidine catalyst; under the same conditions). The 


resulting dried CS crystals should then be stored in a cool dry 
lace until use. 


419 


Pyrotechnic Dissemination Compositions 


‘|.231. Mercury Sulfide (cinnabar) 


(230. Cinnamic acid 
— 


+ 


oS 
a 


Forms colorless crystals with a melting point of 133 Celsius. 
The crystals are insoluble in water, but freely soluble in 
benzene, ether, and acetone. 


Forms gorgeous brilliant red crystals. The crystals are very 
stable and will not react with water, or acids, but will react 
with hot concentrated sulfuric acid. 


Pyrotechnic Dissemination Compositions 
of an incapacitating agent: 49.26% BZ HCI, 34.48% potassium | of CS riot control agent: 45% CS agent, 30% potassium 
chlorate, 14.77% magnesium hydroxide, 1.47% sugar, 0.02% chlorate, 18% epoxy resin, 7% maleic anhydride 


| balance 


17. 06-04-014B: Pyrotechnic composition for dissemination 
of CS riot control agent: 45% CS agent, 30% potassium 
chlorate, 16% epoxy resin, 5% maleic anhydride, 4% butyl 
glycidyl ether 

19. 06-04-015A: Herbicide smoke generating composition: 
31.2% solid herbicide, 30% sodium nitrate, 15% 
polychloroisoprene plasticizer, 14.2% ammonium chloride, 9.3 
di-octyl-phthalate binder, 0.3% residue 


— 


S 18. 06-04-014C: Pyrotechnic composition for dissemination 


of CS riot control agent: 43.87% CS agent, 30.61% potassium 
chlorate, 14.28% epoxy resin, 7.34% maleic anhydride, 3.87% 
Lnedel nadic anhydride, 0.03% mixed residual balance 

20. 06-04-016A: High temperature dissemination 
composition for generating a smoke: 44.58% solid chemical 
warfare agent, 22.29% potassium chlorate, 19.1% iron powder, 
7.64% copper-L-oxide, 6.36% magnesium, 0.03% mixed 


we 
a 
Hq 


232. Semicarbazide 


233. Maleic Anhydride 


impurities 


21. 06-04-017A: Pyrotechnic composition for disseminating a 


22. 06-04-018A: High temperature smoke generating 
composition: 35.08% toxic agent, 23.39% iron oxide, 22.22 
barium nitrate, 15.2% aluminum, 4.09% sulfur, 0.02% residue 


toxic smoke: 39.73% solid toxic compound, 26.49% red 
phosphorus, 17.21% potassium chlorate, 8.6% magnesium 
powder, 3.97% zinc oxide, 3.97% epoxy binder, 0.03% balance 
23. 06-04-019A: Standard chemical smoke producing 
composition: 44.3% solid toxic agent, 18.98% potassium 
nitrate, 15.18% silver iodate, 15.18% red phosphorus, 6.32% 


24. 05-04-020A: Standard chemical smoke producing 
composition: 37.08% solid toxic agent, 36.42% potassium 
chlorate, 12.58% ground soft wood charcoal, 7.94% aluminum 


/ 5 
aa" ~~ 


Forms a hydrochloride, which is the commercially available 
form. This hydrochloride forms colorless crystalline prisms, 
or white granules or powder. The free base compound has a 
melting point of 96 Celsius. 


Forms the us 


- Pyrotechnic Dissemination Compositions in this section - 


chloroform and methylene chloride. The crystals dissolve in 
water with the formation of maleic acid. The crystals also react 
with alcohols. 


flours of sulfur, 0.04% mixed balance 


i colorless crystals. The crystals are soluble in powder, 5.96% sulfur, 0.02% residual balance 
ual colorless : . 


06-04-001A: Pyrotechnic composition for dissemination of tear gas and other chemical agents: 

Into a suitable blender equipped with plastic stir blade, place 150 milliliters of acetone, followed by 115 grams of thiosemicarbazide. 
Thereafter, rapidly blend the mixture for about 30 minutes to form a uniform mixture. After stirring for 30 minutes, add in 180 grams 
of sodium chlorate, followed by 10 grams of copper-H-chromite, followed by 50 additional milliliters of acetone, and then blend the 


1. 06-04-001A: Pyrotechnic composition for dissemination of 
tear gas and other chemical agents: 39.1% sodium chlorate, 
33.6% chemical agent, 25% thiosemicarbazide, 2.1% copper 
chromite catalyst, 0.20% residue 


2. 06-04-002A: Pyrotechnic composition for 
warfare agents: 50% chemical agent, 25% potassium chlorate, 


22% LP 33 po 


aziridinyl)ethyl]trimellitate binder 


mixture for about 2 hours on high. After blending for 2 hours, the partial mixture is ready to be used. Now, add in 150 milliliters of 
additional acetone, and then add in 155 grams of any solid tear gas agent of your choice, or 155 grams of BZ, or 155 grams of any 
desirable solid chemical agent, either toxic or non-toxic, and then continue to blend the total mixture for about 1 hour. After 1 hour, 
place the mixture onto a shallow tray and allow it to air-dry. Once completely dry, place the mixture into a ball mill, filled with Teflon 


dissemination of 


lymeric resin, 3% tris[2(I- 


3, 06-04-003A: Standard pyrotechnic composition for 
dissemination of tear gas and other chemical agents: 
30% potassium chlorate, 30% sucrose, 25% solid warfare 
agent, 15% hydrated aluminum silicate 


5, 06-04-005A: Pyrotechnic composition for dissemination of 
irritant fog for use in combating pests, or for riot control: 
31.25% para-dichlorobenzene, 29.41% potassium perchlorate, 
20.22% aspirin, 11% TNT, 5.88% ammonium chloride, 1.17 


0 


4. 06-04-004A: Pyrotechnic composition for dissemination of 
pesticides, insecticides, and chemical warfare agents: 


40% chemical 


chlorate, 12.9% aromatic disulfide ether, 10.1% 


benzyldimethy 
sulfide 
6. 06-0 


7. 06-04-006A: Pyrotechnic composition for dissemination of 
pesticides and insecticides: 41.87% insecticide or pesticide, 
27.63% potassium perchlorate, 12.56% Teflon, 10.88% liquid 
epoxy resin, 3.51 % candle wax, 3.51% graphite, 0. 04% 
impurities 


toxic smoke c 


polyurethane compound, 24. 53% potassium nitrate, 18.40% 
potassium perchlorate, 1.8% lead tetraoxide, 0.06% balance 


9. 06-04-008A: Pyrotechnic composition for dissemination of 
toxic smoke containing mercury vapor: 41.66% cinnabar 


mineral, 31.25% Teflon, 20.83% potassium nitrate, 6.25% 
magnesium, 0.01% impurities 

11. 06-04-010A: Pyrotechnic composition for dissemination 
of toxic smoke containing mercury chloride vapor: 45.81% 
mercuric chloride, 22.77% potassium nitrate, 12.43% sugar, 
9.1% red phosphorus, 6.54% sulfur, 3.27% iron oxide, 0.08% 
impurities 

13. 06-04-012A: Pyrotechnic composition for dissemination 
of an irritant gas: 48.64% sodium chlorate, 45.04% aspirin, 
4.05% starch, 2.25% copper chromite, 0.02% balance 


15. 06-04-013A: Pyrotechnic composition for dissemination 
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10. 06-04-009A: Pyrotechnic composition for dissemination 
of toxic smoke containing arsenic vapor: 40. 98% pulverized 
realgar, 18.2% potassium nitrate, 15.93% Teflon, 13.66% sugar 
carbon, 5.91% aluminum, 3. 28% iron oxide, 0.04% balance 
12. 06-04-011A: Pyrotechnic composition for dissemination 
of toxic irritant gas: 40.44% sodium chlorate, 34.83% para- 
nitrochlorobenzene, 22.47% semicarbazide, 2.24% copper 


chromite burn 


14, 06-04-012 
of an irritant 


10.98% red phosphorus, 4.94% starch, 1 .64% lead tetraoxide 
catalyst, 0.03% impurities 


16. 06-04-014 


4-005B: Pyrotechnic composition for dissemination of 
irritant fog for use in combating pests, or for riot control 2: 
36.76% aspirin, 29.41% potassium nitrate, 20.22% para- 
dichlorobenzene, 8.82% anhydrous cinnamic acid, 3.67% lead 
iron oxide burn catalyst, 1.1% graphite filler, 0. 04% impurities | nitrate, 1] iron oxide burn catalyst, 0. 02% balance nal 
8. 06-04-007A: Pyrotechnic composition for dissemination of 


coated steel shot of the usual diameter, and then mill it for about 30 minutes at 300 RPM. Note: special ball mills and mixing bowls 
are available for not only capturing the solvent for re-use (rather then having it simply evaporate away), but also for safety reasons if 
working with toxic chemical agents. After the ball milling process, press the disseminating mixture into any desirable grenade casing, 
container, tube, mold, ect., under high pressure (5,000 psi). After the pressing, the munition is ready for use. Note: a proper 
igniter/starter composition should be used to begin the burn. 

Burn rate: Slow. 

Water resistance: Moderate. 

Flame temperature: 500 Celsius. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 39.1% sodium chlorate, 33.6% chemical agent, 25% thiosemicarbazide, 2.1% copper chromite catalyst, 0.20% residue 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Widely used composition for the dissemination of solid chemical warfare agents, mainly tear gas. Can also be used to 
disseminate insecticides, pesticides, and other toxins for pest control. 


agent, pesticide, or insecticide, 30% potassium 


lamine, 3.5% glvcerine glycidyl ether, 3.5 % poly 


ontaining hydrogen cyanide: 55.21% 


06-04-002A: Pyrotechnic composition for dissemination of warfare agents: 

Into a standard ball mill. filled with about 50 grams of Teflon coated steel shot of 5 millimeters in diameter, place 25 grams of any 
suitable solid chemical agent, such as a tear gas agent, or any other chemical agent, preferably of the BZ type, followed by 12.5 
grams of potassium chlorate, and then tumble the mixture at 50 RPM for about 1 hour or so. Thereafter, add in 1.5 grams of 0.3 
grams of tris[2(1-aziridinyl) ethyl]trimellitate binder, followed by 11 grams of “LP 33” sold by the Thiokol company, as a polymeric 
sulfide resin with a mercapto group equivalent weight of about 500, and then continue to tumble the mixture for about 10 to 15 
minutes under 75 RPM to thoroughly wet the dry blend of potassium chlorate and chemical agent. Thereafter, press the “wetted” 
mixture into any desirable grenade body, container, tube, ect, under mild pressure, and then cure the munition in an oven at 70 Celsius 
for about 20 hours. Thereafter, the munition is ready for firing. Use a standard low temperature igniter composition for initiation. 
Burn rate: Slow. 


Amount of disseminated agent by weight during firing: about 25 weight percent of the overall weight of the warfare agent before 


firing. 


Water resistance: Moderate. 


catalyst, 0.02% balance 
B: Pyrotechnic composition for dissemination 


gas: 54.94% aspirin, 27.4 7% sodium chlorate, 


‘A: Pyrotechnic composition for dissemination 
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Pyrotechnic Dissemination Compositions 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 6% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% chemical agent, 25% potassium chlorate, 
binder 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 
Use: Widely used composition for the dissemination of solid chemical warfare agents, mainly for BZ and other psychotomimetic 
agents, but also tear gas agents and other agents. Can also be used to disseminate insecticides, pesticides, and other toxins for pest 


control. 


22% LP 33 polymeric resin, 3% tris[2(1 -aziridiny) ethyljtrimellitate 


06-04-003A: Standard pyrotechnic composition for dissemination of tear gas and other chemical agents: 

Into a suitable mixing bowl, blender, or similar container, equipped with plastic stir blade, place 150 milliliters of acetone, followed 
by 150 grams of finely powdered sucrose, followed by 75 grams of finely ground hydrated aluminum silicate, and then followed by 
150 grams of potassium chlorate, and then blend the mixture for about 30 minutes to form a uniform paste. After stirring for 30 
minutes, add in 125 grams of any desirable tear producing agent or any other solid warfare agent, and then continue to blend the 
mixture until the bulk of the acetone has evaporated. Once the bulk of the acetone has evaporated, the semi-pasty mixture is ready for 
use. To use, it needs to pressed into pellets, discs, or molds of any desirable shape or size under a pressure of 500 psi, and then allow 
the pellets, discs, ect., to cure for a day or so. Note: Use proper ventilation when carrying out this procedure, especially if using toxic 
agents and/or volatile agents. After the curing process, the pellets, dics, ect., can be placed into any derisible grenade body, container, 
bomb casing, or similar container based on the dimensions of the pellets, discs, ect. Note: a proper igniter/starter composition should 
be used to begin the burn. 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% potassium chlorate, 30% sucrose, 25% solid warfare agent, I 5% hydrated aluminum silicate 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Widely used composition for the dissemination of solid chemical warfare agents, mainly tear gas. Can also be used to 
disseminate insecticides, pesticides, and other toxins for pest control. 


06-04-004A: Pyrotechnic composition for dissemination of pesticides, insecticides, and chemical warfare agents: 

Into a typical mixing bowl, blender, or similar device, equipped with motorized stirrer utilizing a plastic stir blade, place 64.5 grams 
of an aromatic disulfide diglycidyl ether, followed by 17.5 grams of glycerine glycidyl ether, followed by 17.5 grams of a poly 
sulfide sold as a Thiokol liquid polymer sold as LP-3, and then followed by 50.5 grams of benzyldimethylamine and then blend the 
mixture on high speed for about 5 to 10 minutes to form a homogenous mixture. Thereafter, add in 150 grams of potassium chlorate. 
followed by 200 grams of any solid chemical agent, pesticide, or insecticide, and then continue to blend the mixture at high speed fo 
about 5 to 10 minutes to form a uniform mixture. Thereafter, the mixture is ready to be casted. To do so, it simply needs to be poured 
and vibrated into any desirable container, card board tube, plastic tube, metal tube, ect., ect., and then cure in an oven 
about 1 hour. Requires standard ignition composition. 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% chemical agent, pesticide, or insecticide, 30% potassium chlorate, 12.9% 
benzyldimethylamine, 3.5% glycerine glycidyl ether, 3.5% poly sulfide 

Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Used to disseminate chemical warfare agents, pesticides, and/or insecticides for various operations. 


aromatic disulfide ether, 10.1% 


06-04-005A: Pyrotechnic composition for dissemination of irritant fog for use in combating pests, or for riot control: 
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at 70 Celsius for 


- Pyrotechnic Dissemination Compositi 
Into a suitable mixing bowl, blender, or similar container, equipped with iota daieisk i 
; or stir blade: 2 illili 
ieee — an o ee followed by 275 grams of powdered pene aaa. 
ee ee ee 
: 240 ; after, blend the mixture for a j 
ae oe oe oe as - a of finely divided graphite, and then continue to blend the plete Reh ines 
a = Hiei eae) ae ow tray or pan, and then allow the solvent to evaporate. Note: a vacuum apparatus can be used 
Pie ata tian - wae ec ' solvent. Once the mixture has dried, it needs to be placed into a ball mill, filled with 500 grams 
anaes of the usua diameter, and then tumble the mixture for about 15 minutes at 250 RPM. Finally, the “d d 
y for use. To use. the composition needs to be pressed under high pressure (10,000 psit+), into any ‘iaiable eet 


> irtae: -) : 
p => > = = 


Burn rate: Slow—burns with smoky, choking flame. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
ni ability: Possible, but highly unlikely. 
ercentage: 31.25% para-dichlorobenze 419 i iri 
fe ee Rei Spel ass Hit para: i perp 1 20.22% aspirin, 11% TNT, 5.88% ammonium chloride, 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture) 
Use: Used to disseminate an irritant fog for combating pests, or for riot control. 


a. se ee ee casa ie a for dissemination of irritant fog for use in combating pests, or for riot control 2: 
eee oes , blender, or similar container, equipped with motorized stirrer or stir blades, place 200 milliliters of 
sina ca a ps a hie ne Calabro ca clieeeg tie followed by 500 grams of powdered aspirin (acetylsalicylic acid) 
SHAE Aertel Go pe e, followed by 400 grams of potassium nitrate, followed by 120 grams of anhydrous 
ee ea) sear ne ) grams of lead-H-nitrate (anhydrous). Thereafter, blend the mixture for about 30 minutes on 
on ae 3 tects e a mixture onto a shallow tray or pan, and then allow the solvent to evaporate. Note: a vacuum 
sl euer eens: nage! ae the process, and collect the solvent. Once the mixture has dried, it needs to be placed into a ball 
Reese etal : reflon coated steel shot of the usual diameter, and then tumble the mixture for about 15 minutes at 250 
: y. the powdered mixture is ready for use. To use, the composition needs to be pressed under high pressure (10,000 psi+) 


| 1 . oar “as 3 


_ Burn rate: Slow—burns with smoky, choking flame. 
Water resistance: Good. ‘ 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
_Fase of ignition (1 to 10): 5 
Tendency to cake: None. 
oe ability: Stable. 
ercentage: 36.76% aspirin, 29.41% i i 9 i 
pa eaicniere Gate eh poe : Laser ett Bee ee para-dichlorobenzene, 8.82% anhydrous cinnamic acid, 3.67% 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture) 
Use: Used to disseminate an irritant fog for combating pests, or for riot control. 


iy 


ange Pyrotechnic composition for dissemination of pesticides and insecticides: 
t inot ee ae aan aa ao ae with motorized stirrer utilizing a plastic stir blade, place 75 grams of 
ly 3 ms of standard candle wax, and then followed b 
asad garbege clo ambien : ; ollowed by 21 grams of graphite. Then dry blend 
: eafter, add in 165 grams of potassium id 
ae ut tes, perchlorate, followed by 250 gra » Soli 
ss ee - Sie anal basen ie ihe by 65 grams of any standard liquid epoxy resin, and sin cana a ea speed 
omogenous mixture. Thereafter, the mixture is ready to be casted. To d ees -d 
Poured and vibrated into any desirable container, cardboard tube, plastic tube, metal tube, ect., ect., anid Co eae ‘ 


Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 
Stability: Can be stored for many years. 
Hammability (1 to 10): 5+ 


Pyrotechnic Dissemination Compositions 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 41.87% insecticide or pesticide, 27.63% potassium perchlorate, 12.56% Teflon, 10.88% liquid epoxy resin, 3.51% 
candle wax, 3.51% graphite, 0.04% impurities 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 
Use: Used to disseminate pesticides and insecticides for various agricultural and commercial means. 


06-04-007A: Pyrotechnic composition for dissemination of toxic smoke containing hydrogen cyanide: 

Into a typical mixing bowl, blender, or similar device, equipped with motorized stirrer utilizing a plastic stir blade, place 450 grams of 
any commercially available polyurethane foam (broken into tiny pieces, or finely ground), followed by 150 milliliters of acetone, 
followed by 250 milliliters of hexane, followed by 150 grams of potassium perchlorate, followed by 200 grams of potassium nitrate, 
followed by 15 grams of lead tetraoxide, and then blend the mixture for about 30 minutes on high speed. Thereafter, pour the mixture 
onto a shallow tray or pan, and then allow the solvent to evaporate. Note: a vacuum apparatus can be used to speed up the process, and 
collect the solvent. Once the mixture has dried, it needs to be placed into a ball mill, filled with 500 grams of Teflon coated steel shot 
of the usual diameter, and then tumble the mixture for about 15 minutes at 250 RPM. Finally, the powdered mixture is ready for use. 
To use, the composition needs to be pressed under high pressure (10,000 psi+), into any desirable grenade body, tube, container, mold, 
ect, in the usual manner. The composition should be ignited using a standard smoke grenade ignition composition. 


Burn rate: Average. 
Water resistance: Moderate. 

Flame temperature: Average. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 
Explosive ability: None. 
Percentage: 55.21% poly 


0.06% balance 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 


Use: Used to generate toxic smoke for use in warfare, and for civil operations. 


urethane compound, 24.53% potassium nitrate, 18.40% potassium perchlorate, 1.8% lead tetraoxide, 


06-04-008A: Pyrotechnic composition for dissemination of toxic smoke containing mercury vapor: 

Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot of 5 millimeters in diameter, place 500 grams of ‘finely 
pulverized cinnabar mineral, followed by 75 grams of finely powdered magnesium, followed by 250 grams of potassium nitrate, 
followed by 375 grams of Teflon powder, and then tumble the mixture at 300 RPM for about 1 hour to form a uniform powder. 
Thereafter, the mixture is ready for pressing. To do so, the mixture needs to be pressed into any desirable grenade body, tube, 
container, mold, under a pressure of 10,000 psi in the usual manner. Should be ignited using a magnesium containing ignition 


composition. 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 41.66% cinnabar mineral, 31.25 % Teflon, 20.83% potassium nitrate, 6.25% magnesium, 0.01% impurities 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Used to generate toxic mercury vapor smoke for use in warfare, and for civil operations. 
Note: This composition has numerous modifications. 


06-04-009A: Pyrotechnic composition for dissemination of toxic smoke containing arsenic vapor: 
Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot of 5 millimeters in diameter, place 450 grams of. ‘finely 
pulverized realgar mineral, followed by 150 grams of finely 


400 Celsius), followed by 200 grams of potassium nitrate, followed by 
divided red iron-III-oxide, and then followed by 65 grams of aluminum powder. Thereafter, tumble the mixture at 300 RPM for 


about 1 hour to form a uniform powder. Thereafter, the mixture is ready for pressing. To do so, the mixture needs to be pressed into 
any desirable grenade body, tube, container, mold, under a pressure of 10,000 psi in the usual manner. Should be ignited using a 
magnesium containing ignition composition. 

Burn rate: Average. 
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pulverized sugar carbon (obtained by thoroughly decomposing sugar at 
175 grams of Teflon powder, followed by 58 grams of finely 


Pyrotechnic Dissemination Compositions 


Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40.98% i 9 j j 

i ey Fie He as realgar, 18.2% potassium nitrate, 15.93% T. eflon, 13.66% sugar carbon, 5.91% aluminum, 5.28% 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture) 

Use: Used to generate toxic arsenic vapor for use in warfare, and for civil o eration 
Note: This composition has numerous modifications. : ” 


raat bates pe for ners ae eae of toxic smoke containing mercury chloride vapor: 

, filled with 150 grams of Teflon coated steel shot of 5 millim in di 

I-chloride, followed by 95 grams of finely pulverized sugar, followed by 174 PUR ot Mee GE isu de pbs 

ie se rile agri eee Adi 2 At eho Ge Phosphorus, and then followed by 25 grams of red iron-Lil-oxide ee 

er. ; ea or about 1 hour to form i i i 

ae To do so, the mixture needs to be pressed into any desirable eee ee oe ee cena as 
000 psi in the usual manner. Should be ignited using a magnesium containing igniti itic a 

Toxicity: Fatal if smoke is inhaled. . 7 aa 

Burn rate: Average. 

Water resistance: Moderate. 

Flame temperature: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45.81% i i Y i i 

ee a - ae chloride, 22.77% potassium nitrate, 12.43% sugar, 9.1% red phosphorus, 6.54% sulfur, 3.27% iron 

Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture) 

Use: Used to generate toxic vapor for use in warfare, and for civil operations , 

Note: This composition has numerous modifications, , 


neopets Pyrotechnic composition for dissemination of toxic irritant gas: 

se eerie a equipped with Plastic stir blade, place 150 milliliters of acetone, followed by 540 grams of sodium chlorate 

Sania i sine aah eae oe 465 grams of para-nitrochlorobenzene, and then followed by 300 grams of 
i nd the mixture for about 1 hour. After 1 hour, place the mi ' i i 

: L at) € mixture onto a shallow tray and allow it - 

a seen Be Lees the mixture into a ball mill, filled with Teflon coated steel shot of the usual faa and ae 

ale gees : as sere i ball dae process, press the disseminating mixture into any desirable grenade casing 

ae : . , ect., r high pressure (10,000 psi). After the i ition i ; Me . 

igniter/starter composition should be used to begin the “ia Pema pt nage eae eee ec 

Burn rate: Slow. 7 

Toxicity: Moderate—violent poison when inhaled. 

Water resistance: Moderate. 

Flame temperature: 500 Celsius. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40.44% sodium chlorate, 34.83% “ni i i 

hie jy airs z 6 para-nitrochlorobenzene, 22.47% semicarbazide, 2.24% copper chromite burn 

Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 


Use: Can be used in munitions to protect bank vaults and high security areas—illegal entry triggers device 


eget Pyrotechnic composition for dissemination of an irritant gas: 
: pare sain eae equipped with plastic stir blade, place 150 milliliters of acetone, followed by 540 grams of sodium 
» followed by 500 grams of powdered aspirin, followed by 25 grams of copper chromite, and then followed by 45 grams of 
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Pyrotechnic Dissemination Compositions ee re ree 
starch, and then blend the mixture for about | hour. After 1 hour, place the mixture onto a shallow tray and a! sie it to ie es ae 
completely dry, place the mixture into a ball mill, filled with Teflon coated steel shot of the usual diameter, an : en mi nei 
30 minutes at 150 RPM. After the ball milling process, press the disseminating mixture into any desmable grenade oe ae ; 
tube, mold, ect., under high pressure (10,000 psi). After the pressing, the mixture is ready for use. Note: a proper igniter/s 
composition should be used to begin the burn. 

Burn rate: Average. 

Toxicity: Low. 

Water resistance: Moderate. 

Flame temperature: 575+ Celsius. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 

i ility: None. 
Sees ry % sodium chlorate, 45.04% aspirin, 4.05% starch, 2.25 % copper chromite, 0.02% balance 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Can be used in flares for repelling insects. 


-04-012B: Pyrotechnic composition for dissemination of an irritant gas: we — 
i a typical aie bowl, blender, or similar device, equipped with motorized stirrer utilizing a plastic stir blade, place 250 grams of 


sodium chlorate, followed by 200 milliliters of acetone. Thereafter, blend the mixture for about 5 cena) aie: aa in 500 
grams of aspirin, followed by 45 grams of starch, followed by 15 grams of lead tetraoxide, care by 100 hale oe 
phosphorus, and then blend the mixture until the bulk of the solvent evaporates, and only a dough-like eae r oe a 
vacuum apparatus can be used to speed up the process, and collect the solvent. Thereafter, press the dough-like ma' ane oe 
candle under high pressure (5,000 psi+), and then allow the candle(s) to cure in an oven at moderate temperature un : 
The composition should be ignited using a standard smoke grenade ignition composition. 

Burn rate: Average. 

Toxicity: Low. 

Water resistance: Moderate. 

Flame temperature: 575+ Celsius. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

i ility: None. 

ee pe ss api 27.47% sodium chlorate, 10.98% red phosphorus, 4.94% starch, 1.64% lead tetraoxide catalyst, 0.03% 
impurities hehe 

Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Can be used in slow burning candles for repelling insects. 


~04- : ic composition for dissemination of an incapacitating agent: -— 4 

ae : a Soeur Hendes or similar device, equipped with motorized stirrer utilizing a plastic sa sag ae a ie of 
potassium chlorate, followed by 200 milliliters of ether, followed by 500 grams of 3-quinuclidinyl neoueees Ses ne . alae 
HC), followed by 150 grams of finely powdered magnesium hydroxide, followed by 15 grams of sugar, . t ae . eu 
until the bulk of the solvent evaporates, and only a dough-like material remains. Note: the material may need to be ft oe ae 

sugar liquor prior to pressing. Thereafter, press the dough-like material into any grenade body, tube, ec ect., pr sae ie 
pressure (5,000 psi+), and then allow the munitions to cure in an oven at moderate temperature until dry. The compos 

ignited using a standard smoke grenade ignition composition. 

Burn rate: N/A 

Toxicity: Low—Super powerful incapacitating agent. Use extreme caution. 

Water resistance: Moderate. 

Flame temperature: N/A 

Stability: Should be used within 50 years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

pees eee HCl, 34.48% potassium chlorate, 14.77% magnesium hydroxide, 1.47% sugar, 0.02% balance 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Can be used in warfare for incapacitating enemy personnel. 
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Pyrotechnic Dissemination Compositions 
Warning: use extreme caution when handling BZ. Only trained professionals should attempt. 


06-04-014A: Pyrotechnic composition for dissemination of CS riot control agent: 

Into a typical mixing bowl, blender, or vertical mixer, equipped with motorized stirrer, place 90 grams of any desired epoxy resin, 
followed by 35 grams of maleic anhydride, followed by 150 grams of potassium chlorate, and then followed by 225 grams of CS 
agent. Thereafter, blend the mixture for about | hour at room temperature in the absence of air. Thereafter, the composition is ready 
for use. To use, the mixture needs to be pressed into any desired tube, container, grenade body, ect., under pressure, and then cure in 
an oven at 60 Celsius for several hours. The composition should be ignited using a standard smoke grenade ignition composition. 
Burn rate: Typical. 

Toxicity: Low. Highly irritating to the nose and throat. 

Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% CS agent, 30% potassium chlorate, 18% epoxy resin, 7% maleic anhydride 

Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Can be used in warfare and civil operations. 


06-04-014B: Pyrotechnic composition for dissemination of CS riot control agent: 

Into a typical mixing bowl, blender, or vertical mixer, equipped with motorized stirrer, place 80 grams of epoxy resin (aromatic 
disulfide containing diglycidy! ether), followed by 25 grams of maleic anhydride, followed by 150 grams of potassium chlorate, 
followed by 20 grams of butyl glycidyl ether, and then followed by 225 grams of CS agent. Thereafter, blend the mixture for about 1 
hour at room temperature in the absence of air. Thereafter, the composition is ready for use. To use, the mixture needs to be pressed 
into any desired tube, container, grenade body, ect., under pressure, and then cure in the presence of air at room temperature for 48 
hours. The composition should be ignited using a standard smoke grenade ignition composition. 

Burn rate: Typical. — 

Toxicity: Low. Highly irritating to the nose and throat. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% CS agent, 30% potassium chlorate, 16% epoxy resin, 5% maleic anhydride, 4% butyl glycidyl ether 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Can be used in warfare and civil operations. 


06-04-014C: Pyrotechnic composition for dissemination of CS riot control agent: 

Into a typical mixing bowl, blender, or vertical mixer, equipped with motorized stirrer, place 70 grams of epoxy resin (aromatic 
disulfide containing diglycidyl ether). followed by 36 grams of maleic anhydride, followed by 150 grams of potassium chlorate, 
followed by 19 grams of Methyl Nadic anhydride, and then followed by 215 grams of CS agent. Thereafter, blend the mixture for 
about 1 hour at room temperature in the absence of air. Thereafter, the composition is ready for use. To use, the mixture needs to be 
pressed into any desired tube, container, grenade body, ect., under pressure, and then cure in the presence of air at room temperature 
for 48 hours. The composition should be ignited using a standard smoke grenade ignition composition. 

Burn rate: Typical. 

Toxicity: Low. Highly irritating to the nose and throat. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43.87% CS agent, 30.61% potassium chlorate, 14.28% epoxy resin, 7.34% maleic anhydride, 3.87% methyl nadic 
anhydride, 0.03% mixed residual balance 

Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 

Use: Can be used in warfare and civil operations. 


06-04-015A: Herbicide smoke generating composition: 
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Into a standard ball mill containing 250 grams of Teflon coated steel shot, place 75 grams of di-octyl-phthalate, followed by 250 Into a suitable empty ball mill. ag ° d 
grams of DDT, or any solid herbicide, and then followed by 240 grams of sodium nitrate, and then tumble the mixture at 200 RPM aluminum, racaie by 35 ae ed. ee oe ree pear les followed by 130 grams of standard powdered 

at room temperature for about 15 to 30 minutes. Afterwards, stop the mixing. and then place the contents ina clean beaker or suitable = —toxic agent. Thereafter, tumble the mixture at 500 RPM fe ot yi Caranis of barium nitrate, and then followed by 300 grams of 
container. Thereafter, quickly add in 120 grams of, polychloroisoprene, and then rapidly blend the mixture using preferably a mixture needs to be pressed into any desirable Ger ade ae bs ie 4 HTH IES: Thereafter, the mixture is ready for use. To use, the 
motorized stirrer on high for about 10 to 15 minutes to form a uniform mix. Afterwards, slowly add in, in small portions at a time, 114 | requires magnesium based igniter composition. ly, tube, container, ect., under a pressure of 15,000 psi. The composition 
grams of ammonium chloride while rapidly stirring the mixture. After all the ammonium chloride has been removed, continue to .. Burn rate: Average. 7 

rapidly blend the mixture at room temperature for about 10 to 15 minutes. After which, to use the composition. it should be pressed - Flame tem Sratiire: . ; . : ; : 

into any desirable container, tube, grenade body, ect., and then cured in an oven at 80 Celsius for about 2 hours. Water eee Spee ROSEN a erARe, 000 Celsius walterhoniron:siag): 


Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5% 


Burn rate: Typical. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 Tendency to cake: None. 
Ease of ignition (1 to 10): 5 _. Explosive ability: None. 
Tendency to cake: None. _ Percentage: 35.08% toxic agent, 23.39% iron oxid i 
: “1s : : . 9 ade xide, 22.22% i : : 
Explosive ability: None. 7 [ :Clascification! Deliaarating explosive (classified és toxiciin eae 15.2% aluminum, 4.09% sulfur, 0.02% residue 
Percentage: 31.2% solid herbicide, 30% sodium nitrate, 15% polychloroisoprene plasticizer, 14.2% ammonium chloride, 9.3 di- Use: Can be used in warfare for any desired purpose gent). 
otyl-phthalate binder, 0.3% residue : 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 06-04-019A: Standard chemical smoke pr P i 
= eee ane ; ; : : oducing co : 

Use: Used for generating a herbicidal smoke for various operations. _ Intoa suitable mixing bowl, container, or vertical se nee with motorized stirrer, place 150 grams of potassi 

' , 3 ms of potassi itrate, 
peepee So BLL ee ais see by 50 grams of flours of sulfur, followed by 120 Sais of shies tidate mr 
? : solid toxic agent. : : 
Into a standard empty ball mill, filled with 250 grams of Teflon coated steel shot of the usual size, place J 50 grams of iron powder of the mixture is ready to be pressed. To do so aay ei ikea mixture on moderate speed for about 1 hour. Thereafter, 
average mesh, followed by 50 grams of finely powdered copper-II-oxide, followed by 60 grams of finely powdered magnesium, pressure of about 10,000 psi in the usual manner Can be ignited ae a es ae Coane ela ee eet unere 
d then followed by 350 grams of solid chemical warfare agent, and thentumblethe — Burn rate: Slow. ; gnited using any standard means. 


followed by 175 grams of potassium chlorate, an 
mixture at 150 RPM for about 1 hour to form a uniform mixture. Thereafter, the mixture is ready for use. To do so, it simply needs to Water resistance: Very good. 
Stability: Can be stored for many years. 


be pressed into any desirable pellets, discs, rods, or any other shape or size under a pressure of about 10,000 psi. This composition 
should be primed in the usual manner. Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5% 


Burn rate: Average. 
Water resistance: Very good. Tendency to cake: None. 
Explosive ability: None. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % Percentage: 44.3% solid toxic agent, 18.98% potassi i ; ; 

Ease of ignition (1 to 10): 5 sulfur, Leta es gent, 6 potassium nitrate, 15.18% silver iodate, 15.18% red phosphorus, 6.32% flours of 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic composition). 


Tendency to cake: None. 
Explosive ability: None. Use: Can be used for the usual means. 


Percentage: 44.58% solid chemical warfare agent, 22.29% potassium chlorate, 
magnesium, 0.03% mixed impurities 


06-04-016A: High temperature dissemination composition for generating a smoke: 


19.1% iron powder, 7.64% copper-II-oxide, 6.36% 
05-04-020A: Standard chemical smoke producing composition: 


Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). ©. Into a suitable mixing bowl. drum. ect.. equi : : re ; 

‘ de = : : 5 DOW! , ect., equipped with motorized stirrer in the usual manner, place 350 millili 9 

Use: Can be used in warfare for the usual means. Pecan ae ae a 550 hae of potassium chlorate, followed by 120 grams of illcrinisin potwden ae i i xin of 
: ly nd soft wood charcoal, followed by 90 } : : 

06-04-017A: Pyrotechnic composition for disseminating a toxic smoke: : Thereafter, blend the mixture on moderate ais reel ar an ae sas eU 200 Bras oF solid sailed GReHE 

Into a standard mixing bowl, blender, or vertical mixer, equipped with plastic motorized stirrer, place 200 grams of red amorphous __ use. To use, the mixture simply needs to be pressed into any desirabl : rm mass. Thereafter, the mixture is ready for 

phosphorus, followed by 65 grams of standard powdered magnesium, followed by 30 grams of zinc oxide, followed by 300 grams _ and then cure in the usual manner. Prime in the usual Lin e container, mold, tube, flare body, ect., under moderate pressure, 


Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 

Explosive ability: None. 


of any solid toxic compound, followed by 130 grams of potassium chlorate, and then followed by 30 grams of any desirable epoxy 
binder. Thereafter, blend the mixture on moderate speed for about 1 hour in the absence of air. Thereafter, the mixture is ready for 
use. To use, the mixture simply needs to be pressed into any desirable tube, container, body, bomb casing, grenade, ect., and then 
allow it to cure for several days or so. Mild heating in an oven may speed up the process. A standard smoke ignition composition can 
be used for ignition. 

Burn rate: Typical for such compositions. 

Water resistance: Very good. 


Stability: Can be stored for many years. Percentage: 37.08% solid toxic agent, 36.42% . 

“ s . . 9 5 rf F 
Flammability (1 to 10): 5+ «5.96% sulfur, 0.02% residual piles 6 potassium chlorate, 12.58% ground soft wood charcoal, 7.94% aluminum powder, 
Ease of ignition (1 to 10): 5 2 Classification: Deflagrating explosive (classified as toxic/pyrotechnic composition) 


Tendency to cake: None. Use: Can be used for the usual means. 


Explosive ability: None. 
Percentage: 39. 73% solid toxic compound, 26.49% red phosphorus, 17.21% potassium chlorate, 8.6% magnesium powder, 3.97% 


zinc oxide, 3.97% epoxy binder, 0.03% balance 
Classification: Deflagrating explosive (classified as toxic/pyrotechnic mixture). 
Use: Can be used in warfare in the usual means. 


06-04-018A: High temperature smoke generating composition: 
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: - Mi hni it] | Propellants) | Propellants) 
mpositions : oe 
Section 5: scellaneous Pyrotec © Co POs 71. Potassium Tartrate (see Ammonium Nitrate Gun 72. Potassium Ferrocyanide (see Ammonium Nitrate Gun 
: : : . F : | Propellants) pean) 
Chemicals used in this section (binders are not included) 73. Sodium Azide (see Ammonium Nitrate Gun | | 74. Sodium Chloride (see Ammonium Nitrate Gun 
1. Potassium nitrate (see Black Powder) |__| 2. Sulfur (see Black Powder) __ | Propellants) | Propellants) 
3. Charcoal (see Black Powder) is 4, Sugar Carbon (see Modified Black Powder) (75, Potassium Sulfate (see Nitrocellulose Gun Propellants) | 76. Lead Stearate (see Nitrocellulose Gun Prop ellants) 
5. Barium Chromate (see Modified Black Powder) o pos Potassium P erchlorate (see Modified Black Powder) _ [| 77. Triethylene Glycol (see Nitrocellulose Gun Propellants) |_| 78. Sugar (sucrose) (see Miscellaneous Gun Propellants) 
7. Potassium Dichromate (see Modified Black Powder) 4. | 8. Ammonium Bisulfide (see Modified Black Powder) _ [-79. Sodium Propionate (see Miscellaneous Gun 80. Picric Acid (see Miscellaneous Gun Propellants) 
9. Potassium chlorate (see Modified Black Powder) = 10. Carbon Disulfide (see Modified Black Powder) | propellants) 
11. Nitrocellulose (see Modified Black Powder) 12. Lead Tetraoxide (see Modified Black Powder) | 81. Copper-Il-oxide (see Miscellaneous Gun Propellants) 82. Ammonium Picrate (see Miscellaneous Gun 
13. Diphenylamine (see Modified Black Powder) a 14. Titanium Dioxide (see Modified Black Powder) Pes Propellants) 
fem . . g 
15. Manganese Dioxide (see Modified Black Powder) 16. Sodium Benzoate (see Modified Black Powder) _ | 83. Barium Peroxide (see Bullet Tracer Compositions) "| 84. Magnesium Carbonate (see Bullet Tracer 
17. Ammonium Nitrate (see Modified Black Powder) 18. Calcium Carbonate (see Modified Black Powder) ‘oe Compositions) 
19. Sodium Nitrate (see Modified Black Powder) ‘| 20. Urea (see Modified Black Powder) _ | 85. Strontium Peroxide (see Bullet Tracer Compositions) |__| 86. Strontium Nitrate (see Bullet Tracer Compositions) 
21. Lead Nitrate (see Modified Black Powder) _|__| 22, Nitro Starch (see Modified Black Powder) _ | 87. Cupric chloride (see Bullet Tracer Compositions) 88. Hexachlorobenzene (see Bullet Tracer Compositions) 
| 23. Ammonium Perchlorate (see Ammonium Perchlorate 24, Aluminum powder (see Ammonium Perchlorate | 9. Strontium oxalate (see Bullet Tracer Compositions) 90. Mercury-I-Chloride (see Bullet Tracer Compositions) 
LaCOCket Propeliants) Rocket Propellants) 2 91. Zinc Oxalate (see Bullet Tracer Compositions) 92. Zinc Chloride (see Bullet Tracer Compositions) 
25. Magnesium Sulfide (see Ammonium Perchlorate “| 26. Copper Chromite (see Ammonium Perchlorate Rocket 93. Uranium (see Bullet Tracer Compositions) 94. Zirconium nitrate (see Bullet Tracer Compositions) 
| Rocket Propellants) Propellants) : : : 95. Yttrium Nitrate (see Bullet Tracer Compositions) 96. Yttrium Oxide (see Bullet Tracer Compositions) 
27. Nitroguanidine (see Ammonium Perchlorate Rocket im) 28. Ammonium Sulfate (see Ammonium Perchlorate | r9 7. Zirconium Oxide (see Bullet Tracer Compositions) 98. Cerium Oxide (see Bullet Tracer Compositions) 
Propellants) Rocket Prop ellants) : _ | 99, Hexachloroethane (see Bullet Tracer Compositions) 100. Antimony trisulfide (see Bullet Tracer Compositions) 
29, Nitroglycerine (see Ammonium Perchlorate Rocket 30. Magnesium Oxide (see Ammonium Perchlorate Rocket 101. Anthracene (see Bullet Tracer Compositions) 102. Phosphorus Sesquisulphide (see Match Compositions) 
| Propellants) iz _| Propellants) : . | 103. Boric acid (see Match Compositions) _|__| 104, Aluminum Hydroxide (see Match Compositions) 
31. Iron--oxide (see Ammonium Perchlorate Rocket 32. Zirconium Hydride (see Ammonium Perchlorate 7105. Antimony Pentasulfide (see Match Compositions) | "| 106. Glucose (see Match Compositions) 
Propellants) _|__| Rocket Propellants) - (107. Sodium Hydroxide (see Match Compositions) 108. Lead Hypophosphite (see Match Compositions) 
33. Teflon (see Ammonium Perchlorate Rocket 34. Zine Oxide (see Ammonium Perchlorate Rocket | 109. Calcium Sulfate (see Match Compositions) 110. Ammonium Chloride (see Smoke Generating 
Propellants) Propellants Compositions) 
35, Ammonium Dichromate (see Ammonium Perchlorate 36. Lithium Perchlorate (see Ammonium Perchlorate {11. Manganese (see Smoke Generating Compositions) 112. Lactose (see Smoke Generating Compositions) 
Rocket Propellants) | Rocket Propellants) : : | 113. Propylene Glycol (see Smoke Generating |] 114. Glycerol (see Smoke Generating Compositions) 
37, Magnesium powder (see Ammonium Perchlorate 38. Lithium Aluminum Hydride (see Ammonium Compositions) | 
Rocket Propellants) |__| Perchlorate Rocket Propellants) 115. Potassium Chloride (see Smoke Generating Fal 116. Potassium Bicarbonate (see Smoke Generating 
39, Iron-Ll-oxide (red iron oxide) (see Ammonium 40. PVC (see Ammonium Perchlorate Rocket Propellants) Compositions) Compositions) 
Perchlorate Rocket Propellants) : : : 117. Dicyanodiamide (see Smoke Generating | | 418, Naphthalene (see Smoke Generating Compositions) 4 
41. Copper Sulfide (see Ammonium Perchlorate Rocket 42. Sodium Hydride (see Ammonium Perchlorate Rocket / Compositions) 
| Propellants) 4 Propellants) — 2 4 119. Thiourea (see Smoke Generating Compositions) 120. Phthalic Anhydride (see Smoke Generating 
43. Titanium Hydride (see Ammonium Perchlorate Rocket 44. Silicon Nitride (see Ammonium Perchlorate Rocket |__| Compositions) 
a ne 
| Propellants) ab _| Propellants) | 122. Cadmium powder (see Smoke Generating 123. Cadmium Sulfide (see Smoke Generating 
| 45, ADN (see ADN Rocket Propellants) 46. Urea Nitrate (see ADN Rocket Propellants) za Compositions) Compositions) 
47. Silicon Powder (see ADN Rocket Propellants) pall ee Henauine Gears Rocket Propellants) | 124. Melamine (see Smoke Generating Compositions) 125. Malic Acid (see Smoke Generating Compositions) 
| 49. Boron powder (see ADN Rocket Propellants) Ls Loo Sodium hypophosphite (see AD N Rocket Propellants) _| 126. Calcium Lactate (see Smoke Generating 127. Metallic Sodium (see Smoke Generating 
51. KDN (see ADN Rocket Propeliants) 52. Nickel Chloride (see Ammonium Nitrate Rocket Compositions) | Compositions) 
a Propellants) : 128. Bismuth Tetraoxide (see Smoke Generating 129. Bismuth Subnitrate (see Smoke Generating 
[ 53. [INT (see Ammonium Nitrate Rocket Propellants) 54. Acrylamide (see Miscellaneous Rocket H.P. Rocket i Compositions) Compositions) 
Pro ellants) - : | 130. Calcium Iodate (see Smoke Generating Compositions) 131. Potassium Iodate (see Smoke Generating 
55, Ethylene Glycol (see Miscellaneous Rocket H.P. Rocket 56. Magnesium Perchlorate (see Miscellaneous Rocket H.P. | Compositions) 
Propellants) | Rocket Propellants) : _ | 132. Magnesium Chloride (see Smoke Generating 133. Para-Nitroaniline (see Smoke Generating 
57. Metallic Lithium (see Miscellaneous Rocket H.P. 58. Beryllium Hydride (see Miscellaneous Rocket H.P. | Compositions) | Compositions) 
Rocket Propellants) + Rocket Propellants) _ : _ | 134. Iodine (see Smoke Generating Compositions) 135. Potassium Ferriccyanide (see Priming/Igniter 
59. Red Phosphorus (see Miscellaneous Rocket H.P. 60. Sodium Borohydride (see Miscellaneous Rocket H.P. Compositions) 
Rocket Propellants) Rocket Propellants) __ (136. Potassium hexacyanocobaltate (see Priming/Igniter “|_| 437. Bismuth Trioxide (see Priming/Igniter Compositions) 
61. Sodium chlorate (see Miscellaneous Rocket H.P. 62. Lead Dioxide (see Miscellaneous Rocket H.P. Rocket | Compositions) 
Rocket Propellants) Pro pellants) : : 138. Titanium powder (see Priming/Igniter Compositions) 139. Tungsten powder (see Priming/Igniter Compositions) 
63. Benzoyl Peroxide (see Miscellaneous Rocket H.P. 64. Barium Nitrate (see Miscellaneous Rocket H.P. Rocket 140. Lead Powder (see Priming/Igniter Compositions) 141. Lead-II-Oxide (red lead; lithrage) (see 
Rocket Propellants) Propellants) : Priming/Igniter Compositions) 
65. Cyanuric Acid (see Miscellaneous Rocket H.P. Rocket 66. Aluminum Stearate (see Ammonium Nitrate Gun 142. Selenium powder (see Priming/Igniter Comp ositions) 143. Sodium Bicarbonate (see Priming/Igniter 
Propellants) Propellants) Compositions) 
67. Aluminum Hydride (see Ammonium Nitrate Gun 68. Magnesium Peroxide (see Ammonium Nitrate Gun _ [144. Tron powder (see Priming/Igniter Compositions) [1 445. Silicon Dioxide (See Priming/Igniter Compositions) 
Propellants) _ | 146. Lead Thiocyanate (see Priming/Igniter Compositions) |__| 147. Para-Nitrotoluene (see Priming/Igniter Compositions) 
69. Potassium Permanganate (see Ammonium Nitrate Gun 70. Calcium Hydride (see Ammonium Nitrate Gun : 
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149. Sodium Tungstate (see Priming/Igniter Compositions) 


148. Silver powder (see Priming/Igniter Compositions) 
150. Zirconium powder (see Priming/Igniter 


Compositions) 


151. Bismuth powder (see Priming/Igniter Compositions) 


152. Copper-I-oxide (see Priming/Igniter Compositions) 


153. Lead Styphnate (see Priming/Igniter Compositions) 


154. Tellurium Dioxide (see Priming/Igniter Compositions) 


155. Tetracene (see Priming/Igniter Compositions) 


156. Iron Sulfide (see Priming/Igniter Compositions) 


157. Zinc Phosphide (see Priming/Igniter Compositions) 


158. Copper powder (see Priming/Igniter Compositions) 


160. Cesium Nitrate (see [umination/Flare and Signaling 
Compositions) 


159, Hafnium powder (see Priming/Igniter Compositions) 
161. Iodoform (see [umination/Flare and Signaling 
Compositions) 


162. Lithium Nitrate (see Illumination/Flare and Signaling 
Compositions) 


163. Manganese Oxide (see Ilumination/Flare and 
Signaling Compositions) 


164. Sodium Carbonate (see Ilumination/Flare and 
Signaling Compositions) 


165. Molybdenum powder (see Hlumination/Flare and 
Signaling Compositions) 


166. Sodium Oxalate (see llumination/Flare and Signaling 
Compositions) 


167. Oxalic Acid (see Hlumination/Flare and Signaling 
Compositions) 


168. Stearic acid (see Ilumination/Flare and Signaling 
Compositions) 
170. Cerium Nitrate (see Dlumination/Flare and Signaling 
Compositions) 


Compositions) 


169. Thorium Nitrate (see Ilumination/Flare and Signaling 


Zi 


171. Rubidium Nitrate (see [llumination/Flare and 
Signaling Compositions) 


172. Calcium metal (see Wlumination/Flare and Signaling 
Compositions) 


173. Mercury-II-Chloride (see Mlumination/Flare and 
Signaling Compositions) 


174. Zirconium Carbonate (see [lumination/Flare and 
Signaling Compositions) 
176. Antimony powder (see Pyrotechnic Delay 


175. Barium Chloride (see Nlumination/Flare and 
Signaling Compositions) 

177. Chromium metal (see Pyrotechnic Delay 
Compositions) 


Compositions) 

178. Zinc powder (see Pyrotechnic Delay Compositions) 

180. Silver-I-Chromate (see Pyrotechnic Delay 
Compositions) 


182, Strontium Chromate (see Pyrotechnic Delay 
Compositions) 


179. Tin Dioxide (see Pyrotechnic Delay Compositions) 


181. Calcium Chromate (see Pyrotechnic Delay 
Compositions) 
183. Silver-I-Oxide (see Pyrotechnic Delay Compositions) 


184. Calcium Fluoride (see Pyrotechnic Delay 
Compositions) 


185. Paraffin (see Incendiary Compositions) 


186. Sodium Peroxide (see Incendiary Compositions) 


188. Calcium Carbide (see Incendiary Compositions) 


187. Metallic Lithium (see Incendiary Compositions) 


190. Lime (calcium oxide) (see Incendiary Compositions) 
192. Aluminum Palmitate (see Incendiary Compositions) 


189. Ferrocene (see Incendiary Compositions) 
191, Aluminum Oleate (see Incendiary Compositions) 
193. Zinc Stearate (see Incendiary Compositions) 


194. Silver Iodate (see Cloud Seeding Compositions) 


195. Silver-Chloride (see Cloud Seeding Compositions) 


196. Lead Acetate (see Cloud Seeding Compositions) 


197, Silver Nitrate (see Cloud Seeding Compositions) 


198. Polyethylene Glycol (see Cloud Seeding 
Compositions) 

200. Nickel powder (see Pyrotechnic Welding 
Compositions) 


199. Iodine Pentoxide (see Cloud Seeding Compositions) 


201. Tungsten Oxide (see Pyrotechnic Welding 
Compositions) 


202. Graphite (see Pyrotechnic Welding Compositions) 


204. Chromium Trioxide (see Pyrotechnic Welding 
Compositions) 


fe 205. Chromium-IlI-Oxide (see Pyrotechnic Welding 


203. Cobalt Oxide (see Pyrotechnic Welding Compositions) 


Compositions) 


206. Cryolite (see Pyrotechnic Welding Compositions) 
208. Calcium Fluoride (see Pyrotechnic Welding 


|__| 207. Tin Oxide (see Pyrotechnic Welding Compositions) 


209. Iron Tetraoxide (Ferrosoferric oxide) (see Pyrotechnic 


Compositions) Welding Compositions) 
210. Sodium dichromate (see Pyrotechnic Welding 211. Sodium Silicate (see Pyrotechnic Welding 
Compositions) Compositions) 


212. Copper hydroxide (see Gas Generating Compositions) 


213. Silicotungstic acid (see Gas Generating Compositions) 


214. Nickel Carbonate (see Gas Generating Compositions) 215. Guanidine Nitrate (see Gas Generating Compositions) 


216. Cupric Oxalate (see Gas Generating Compositions) 


217. Calcium Cyanamide (see Gas Generating 
Compositions) 


218. Lead Thiocyanate (see Gas Generating Compositions) 


219, Calcium Formate (see Gas Generating Compositions) 


220. Sodium Formate (see Gas Generating Compositions) 


221. Magnesium Hydroxide (see Gas Generating 
Compositions) 


222. Tartaric Acid (see Gas Generating Compositions) | | 223. Copper-I-Chloride (see Gas Generating 
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224. Ammonium Oxalate (see Gas Generating 
Compositions) 


Miscellaneous Pyrotechnic Compositions 
Compositions) 


225. Calcium Hypophospite (see Gas Generating 
Compositions) 


226. Ammonium Hypophosphite (see Gas Generating 


227, para-Dichlorobenzene (see Pyrotechnic Dissemination 


Compositions) 
228. Aspirin (see Pyrotechnic Dissemination 


Compositions) 


[22 €3 Riot 


229. CS Riot Control Agent (see Pyrotechnic 
Dissemination Compositions) 


230. Cinnamic acid (see Pyrotechnic Dissemination 231. Mercury Sulfide (cinnabar) (see Pyrotechnic 
Compositions) | Dissemination Compositions) 
232. Semicarbazide (see Pyrotechnic Dissemination 233. Maleic Anhydride (see Pyrotechnic Dissemination 
| Compositions) | Compositions) 
| 234. Calcium Hydroxide 235. Calcium Phosphide 
HO OH Ca Ca Ca 
a oe 
Ses Sp Np 


| Forms a white fluffy powder or masses. The powder 
decomposes when heated forming calcium oxide. Calcium 
hydroxide dissolves in acids, but is insoluble in water and all 
known solvents. | 


Forms a reddish-brown crystalline powder, or dark gray 
lumps. The crystals decompose in moist air forming the 
dangerous gas phosphine. Keep stored in airtight bottles in a 


dry place. 


236. Barium Perchlorate 


237. Chromium Dioxide 


VA 
A\ * 


Geer Oy gemmmemeceees i 


Forms a trihydrate, which forms colorless crystals, or white 
granules or powder. The crystals are readily soluble in water. 
Barium perchlorate is toxic, so users should avoid skin 
contact, or inhalation of dust. 


Forms a black crystalline mass, or blackish-gray granules or 
lumps. The impure product may be discolored with a slight 
tinge. Is somewhat stable at room temperature, but slowly 
converted to dichromium trioxide. The powder is insoluble in 
water and the usual solvents. Slowly dissolves in mineral 
acids. 


239. Camphor 


238. Nickel Oxide 
= 


powder is insoluble in water and alcohol, but soluble in 
mineral acids. Slowly dissolves in alkali hydroxide solutions. 


1. 06-05-001A: Deflagrating composition for underwater 
seismic surveying with non-damaging effects upon marine 
life: 47.3% sodium nitrate, 28.6% potassium perchlorate, 
15.4% aluminum, 7.9% sulfur, 0.66% starch, 0.14% impurities 
3. 06-05-003A: Anti-infrared and anti-laser smoke 
producing pyrotechnic charge: 95% red phosphorus, 3% 
styrene rubber binder 


HAC 
3 Ss 
we! Hso \ 
a 
Ni ‘ SK 
/ 0G 
H3C 
| Forms a green powder, which turns yellow when heated. The Forms a beautiful translucent crystalline mass. The crystals 


have a melting point of 180 Celsius. The crystals tend to 
sublime on standing, or upon heating. The crystals are 
insoluble in water, but freely soluble in alcohol, ether, 
methylene chloride, or acetone. 


al 


- Miscellaneous Pyrotechnic Compositions in this section - 


2. 06-05-002A: “Flash” powder for use in photography (year 
1898): 60% potassium perchlorate, 40% aluminum 


4, 06-05-004A: Infrared radiating pyrotechnic composition 
for use in flares, and other munitions for intercepting or 
distracting infrared guided weapons (MTV decoy): 

34.4% PME binder, 39.6% magnesium, 4.9% VITON.RTIM 
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| copolymer binder, 0.99% graphite, 0.11% residue 
6. 06-05-006A: Reactive non-pyrophoric “jelly” composition 


5, 06-05-005A: Water reactive pyrophoric composition that 
ignites in contact with water producing high temperature 
flame: 92.1% calcium carbide, 7.6% metallic sodium, 0.16% 
residue, 0.14% oleic acid 


that may ignite in contact with water: 32.5% standard 
heating oil, 32.5% petrol, 20% calcium carbide, 5% metallic 
sodium, 5% silicon dioxide, 5% polystyrene 


7 06-05-007A: Reactive non-pyrophoric “jelly” composition 
capable of igniting in contact with water (modified): 

20% potassium nitrate, 20% dark pyrogenic aluminum, 20% 
sodium nitrate, 13% petrol, 13% standard heating oil, 8% 
calcium carbide, 2% silicon dioxide, 2% polystyrene, 2% 
metallic sodium 


8. 06-05-008A: Reactive non-pyrophoric dry composition 
capable of igniting in contact with water: 80% calcium 
carbide, 17% metallic sodium, 3% lubricating oil 


9. 06-05-009A: Re-ignitable match composition: 

40.7% potassium chlorate, 39.8% polymethyl methacrylate 
binder, 4.4% manganese dioxide catalyst, 4.4% 
polyoxymethylene burn modifier, 3.5% silica burn modifier, 
3.5% corn starch filler, 3.5% ammonium dichromate quenching 
agent, 0.20% residue 

11. 06-05-010B: “Flash light” pyrotechnic composition 
producing high intensity actinic light (modified): 68.37 
magnesium, 13.6% cerium oxide, 13.6% calcium hydroxide, 
4.2% epoxy resin, 0.3% mixed impurities 


| 10. 06-05-010A: “Flash light” pyrotechnic composition 
3 


producing high intensity actinic light: 59% magnesium, 
5.4% cerium oxide, 3.6% epoxy resin, 1.8% vanadic acid 
0.20% mixed impurities 


12. 06-05-011A: Flash powder for photography (early 20th 
century): 50% sodium tungstate, 50% magnesium 


13. 06-05-012A: Flash powder for photography and 
illuminating purposes (mid 20th century): 75% magnesium, 
25% sodium nitrate 


14. 06-05-013A: Water reactive pyrotechnic composition for 
generating heat, gas, and flame upon contact with water: 
33.33% zinc, 33.33% ammonium chloride, 33.33% ammonium 


15. 06-05-013B: Water reactive pyrotechnic composition for 
generating heat, gas, and flame upon contact with water 
(with increased stability): 4 7% ammonium nitrate, 30% zinc, 
20% ammonium chloride, 3% PVC molding powder 


nitrate, 0.01% balance 
16. 06-05-014A: Magnesium fuel for ramjet projectiles: 


83% magnesium, 9% sodium nitrate, 8% rubber cement 


. Miscellaneous Pyrotechnic Compositions 
powdered aluminum, 8.72% potassium chlorate, 5.81% copper. ‘i 

é , J pper- | barium perchlorate, 9.09% chromi ioxi , 
I-oxide, 3.48% benzene sulfonic acid, 0.58% mineral oil, 0.03% | 0.01% a balance CEE aT re 
mixed balance 
33. 06-05-024B: Reduced wake propellant composition for 
underwater torpedoes: 56.09% potassium permanganate, 
34.81% zine powder, 9.09% nickel oxide, 0.01% mixed balance 


34. 06-05-025A: Specialty friction sensitive composition for 
making re-ignitable matchsticks: 49.61% nitrocellulose, 
15.26% potassium chlorate, 11.45% powdered glass, 10.68% 
camphor, 7.63% zine dust, 1.9% potassium dichromate, 1.9% 
sulfur, 1.52% ammonium oxalate, 0.05% balance 


35. 06-05-025B: Specialty friction sensitive composition for 
making re-ignitable matchsticks: 33% acetyl cellulose, 22% 
potassium chlorate, 15% nitrocellulose, 10% powdered glass, 

7% hexamine, 6% sulfur, 4% ammonium oxalate, 3% camphor 


06-05-001A: Deflagrating composition for underwater seismic surveying with non-damaging ine life: 
Into a suitable mixing bowl or blender, equipped with a plastic stir lade. alice 150 ee eee of 
haired eine Sei by 3 grams of food grade starch, followed by 70 grams of standard powdered aluminum, and then rapidly 
ieee ae Se 30 pee form a uniform pasty mass. After stirring for 30 minutes, add in 50 milliliters of additional 
aa — ee a ee Ris hes a aa aaa ee Eula of Medics perchlorate, and then continue to rapidly 

le mix g , orated and sm iti i 
composition is ready for use. To use, it should be loosely ave into any a esha Gee ge mse eae ce 
separated into their identical grain sizes. Second note: the granules can be stored in plastic bags until use a ag een 
Note: for best results, a standard RDX blasting cap should be used for initiation. : 
etl toma desta aed ia initiated by blasting cap, but pressure output is similar to 450 meters per second 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 only when initiated by blasting cap. 
Ease of ignition (1 to 10): 9 only when initiated by blasting cap. 
Tendency to cake: None. i 
Explosive ability: Moderate. 


17. 06-05-014B: Magnesium fuel for ramjet projectiles (with 
burn modifier): 89% magnesium, 6% sodium nitrate, 3% 
stearic acid, 2% rubber cement 


18. 06-05-015A: Specialty incendiary composition that 
ignites violently upon contact with water: 9/.4% magnesium, 
5.7% calcium phosphide, 2.85% potassium perchlorate, 0.05% 
balance 


propelling torpedoes: 46.7% potassium perchlorate, 29% 
cobalt, 24.1% aluminum, 0.2% balance 

21. 06-05-016C: Reduced wake propellant composition for 
propelling torpedoes (modified 2): 38.4% lithium perchlorate, 
31.9% magnesium, 29.6% tin metal, 0.1 0% balance 


19. 06-05-016A: Reduced wake propellant composition for =| 20. 06-05-016B: Reduced wake propellant composition for 


propelling torpedoes (modified): 56.3% potassium 

erchlorate, 29% copper, 14.6% beryllium metal, 0.1% balance 
22. 06-05-017A: Pyrophoric water reactive incendiary 
composition for starting oil slick fires and catching 
flammable liquids with water on fire: 67.95% magnesium, 
14.6% calcium carbide, 14.6% iron-IIl-oxide, 2.83% asphalt, 


for self-lighting cigars: 45% potassium chlorate, 27% carbon 
black, 8% gum acacia, 8% starch, 6% ground silica, 6% 


0.05% balance 
23. 06-05-018A: Friction sensitive pyrophoric composition 24. 06-05-019A: Flashlight composition for various uses: 
54,54% potassium chlorate, 45.45% magnesium powder, 0.01 ‘| 


pyroxylin 


manganese dioxide 
25. 06-05-020A: High temperature resistant ignition 


boron powder, 3% Viton B binder 


composition activated by laser: 88.4% tellurium dioxide, 6.6% 


26. 06-05-021A: Red flash powder for various uses: 64% 
strontium nitrate, 16% aluminum powder, 8% magnesium 


27. 06-05-022.A: Flash light powder for various uses: 
67.51% magnesium powder, 12% magnesia, 10.5% potassium 
permanganate, 6.37% potassium nitrate, 2.25% soft wood 
charcoal, 1.35% sulfur, 0.02% mixed residual balance 
29. 06-05-022C: Flash light powder for various uses: 
52.84% magnesium powder, 20.32% ground alabaster, 12.19% 
aluminum powder, 9.75% silicon dioxide, 4.87% magnesia, 
0.03% residual balance 


28. 06-05-022B: Flash light powder for various uses: 53.03% 
magnesium powder, 21.21% calcium carbonate, 12.12% 
aluminum powder, 9. 09% silicon dioxide, 4.54% magnesia, 
0.01% mixed balance 

30. 06-05-023A: Heat producing pyrotechnic composition for 
starting campfires: 32.96% ground pumice, 21.97% Kaolin, 
16.48% aluminum powder, 10.98% ground brass, 8.24% 
potassium chlorate, 5.49% copper-Il-oxide, 3.29% para-toluene 
sulfonic acid, 0.54% linseed oil, 0. 05% residual balance 


23.25% Kaolin, 23.25% 


starting campfires: 34.88% pumice, 


31. 06-05-023B: Heat producing pyrotechnic composition for 


32. 06-05-024A: Reduced wake propellant composition for 
underwater torpedoes: 47.54% metallic sodium, 43.36% 


powder, 6.4% sodium oxalate, 5.6% red phosphorus 


Percentage: 47.3% sodium nitrate, 28.6% i 1 

2 47. , 28.0% potassium perchlorate, 15.4% aluminum, 7.9% sulfur, 0.66% % i iti 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). DEED orde ore det gsm toe 
Use: Used in seismic survey chargers for underwater use. 


ee “Flash” powder for use in photography (year 1898): 

to a suitable mixing bowl, or mortar and pestle, place 150 milliliters of 95% ethyl alcohol, i i 
perchlorate, followed by 200 grams of standard powdered aluminum (150 to 300 mesh), i eer 
mixture for about 1 hour using a wooden spatula to form a uniform fluidized pasty mass. After stirring for 1 hour the mixture is ready 
to be used. To do so, it should be placed onto a shallow tray and allowed to thoroughly air-dry. Once it has, it needs to be gentl . 
pulverized using a wooden article in a mortar and pestle until a fine powder is obtained meer est 
Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Moderate. 

Percentage: 60% potassium perchlorate, 40% aluminum 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Was formerly used in photography, but can be used in fireworks or flash photography. 


oe Peeaees tas anti-laser smoke producing pyrotechnic charge: 

0 a suitable beaker or simiiar container, place 50 milliliters of methylene chlori i i 

carbon-containing styrene-butadiene rubber containing 9% carbon black aie Ceci Cee” 

Hag suas Spr Eoin Note: If the rubber compound fails to fully dissolve, add in some more methylene chloride until 

; : Higliah add in 475 grams of red amorphous phosphorus, and then blend the mixture using a standard motorized stirrer 

sis sa a coated blade until the bulk of the methylene chloride has evaporated. Thereafter, place the pasty mass onto a 

ree e ao pe a oe to sana at air-dry. Once it has, simply pulverize it using a metal spatula or ball mill, and then press the 

a tp mixture into any esirable container, tube, or mold. To use the mixture, it needs to be detonated using a small TNT 
arge. Note: In most cases, to protect vehicles, tanks, ect, from air fired weapons, the munition body should be ejected upwards and 
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over the vehicle, tank, ect., (to be masked), using any suitable low velocity gun propellant, and then detonated over said vehicle, tank, 
ect, at an altitude of 2 to 12 meters to maximize smoke concealment to properly mask the vehicle, tank, ect. 

Burn rate: N/A. 

Masking time: Sample of 500+ grams of or so can provide 30 seconds of masking over a vehicle or tank. 
Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 95% red phosphorus, 5% styrene rubber binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to temporarily mask targets from infrared-guided munitions, and laser guided munitions. 


06-05-004A: Infrared radiating pyrotechnic composition for use in flares, and other munitions for intercepting or distracting 
infrared-guided weapons (MTV decoy): 

Into a suitable mixing bowl. blender, or similar device, equipped with motorized stirrer utilizing a plastic stir blade, place 275 grams 
of poly-(carbon monofluoride) (PMF), which is a graphite fluorinated polymer, followed by 200 grams of standard powdered 
magnesium, followed by 25 grams of VITON.RTM, which is a fluoroelastomer based on the copolymer of vinylidene fluoride and 
hexafluoropropylene (commercially available), followed by 5 grams of graphite powder, and then add in 1000 milliliters of acetone. 


Thereafter, moderately blend the mixture until the bulk of the acetone has evaporated, and only a mild pasty mass remains. Thereafter, 


place the pasty mass onto a shallow pan, and allow it to thoroughly air-dry. Note: placing the mass on a shallow pan and drying in an 
oven ay 40 Celsius for about 5 hours can speed up the drying process. Thereafter, place the dry mass into a clean ball mill, filled with 
150 grams of Teflon coated steel shot of 5 millimeters in diameter, and then tumble the mixture for about 1 hour at about 150 RPM. 
Thereafter, the mixture should be pressed into 25 millimeter in diameter pellets of about 40-gram weight per pellet. These pellets can 
then be used to fill any desirable container, flare body, tube, ect. Note: this means do not press the 40-gram pellets into your desired 
container, and the 40-gram pellets should be placed loosely into the desirable container. A proper igniter composition should be used 
for initiation. 

Burn rate: About 3 seconds per 40-gram sample. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 54.4% PMF binder, 39.6% magnesium, 4.9% VITON.RTM copolymer binder, 0.99% graphite, 0.11% residue 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used in flares and similar devices to counter measure against infrared guided missiles, or fo temporarily mask (by 
distraction) targets from infrared-guided munitions. 


06-05-005A: Water reactive pyrophoric composition that ignites in contact with water producing high temperature flame: 
Into a suitable single neck flask equipped with nitrogen gas inlet tube, powder addition funnel, and motorized stirrer utilizing plastic 
stir blade, place 160 grams of dry light lubricating mineral oil, followed by 80 grams of metallic sodium. Note: the metallic sodium 
should be added in small increments over a period of about 15 minutes, rather then all at once. After the addition of the metallic 
sodium, add in 1.5 grams of dry oleic acid, and then blend then entire mixture on moderate speed for about 30 minutes, under a 
nitrogen atmosphere. After 30 minutes, add in 960 grams of finely divided calcium carbide, and then continue to blend the mixture 
for about 15 minutes under a nitrogen atmosphere. Note: all solid compounds can be added using the powder addition funnel 
(commercially available). After 15 minutes stirring, the dispersion should be carefully filtered to recover the granulated material. 
Thereafter, the granulated material should be vacuum dried until dry. Thereafter, the mixture can be safely stored in a desiccator over 
anhydrous sodium sulfate under a nitrogen atmosphere until use. To use the mixture, it simply needs to be packed into any desirable 
air-tight, moisture free containers, bulbs, vials, tubes, or anything that you may have in mind, and then primed using any desirable 
materials, either a fuse, or exploding priming charge. Depending on the type of operation, packing the material in a suitable grenade 
made of cardboard or mild plastic, and then using a standard bursting charge to disseminate the mixture over a designated area upon 
ignition, can be used to properly disseminate the mixture on a target area with maximum results. On another note, the mixture can be 
used as an awkward incendiary agent by packing it into any desirable breakable container, or the like, which can be used to start fires 
in wet areas by simply throwing the device and allowing it to rupture upon impact with the target, or equivalent. Note: ignites 
spontaneously when exposed to water producing a high temperature burning flame. 


Miscellaneous Pyrotechnic Compositions 


( Ricca ———3e- to mercury bubbler 
power addition at 
funnel i 


iSedinia eee motorized stiner 


2. Calcium carbide 


HO wg ——_—— iitrogen purge in 


3-neck flask. 


y Bee water bath 


é 
plastic stir blade 


Possible setup for the preparation of the pyrophoric dispersion. 


Burn rate: Violent. 

Flame temperature: 1900 to 2400 Celsius. 

Water resistance: Poor. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 (based on reactivity). 

Kase of ignition (1 to 10): 9 (based on reactivity). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 92.1% calcium carbide, 7.6% metallic sodium, 0.16% residue, 0.14% oleic acid 
Classification: Classified as pyrophoric mixture. 


Use: Can be used in grenades, capsules, flares, rockets, missile warheads, and incendiary bombs for use against flammable targets in 
wet areas, or equivalent. : " 


06-05-006A: Reactive non-pyrophoric “jelly” composition that may ignite in contact with water: 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 325 grams of 
a 50/50 mixture of “petrol”, and standard heating oil, followed by 25 grams of finely divided silicon dioxide, followed by 25 grams 
of finely divided polystyrene, and then blend the mixture on moderate speed for about 15 minutes. Thereafter, add in 100 grams of 


_. finely divided calcium carbide, followed by 25 grams of finely divided metallic sodium, and then continue to blend the mixture on 


moderate speed for about 15 to 30 minutes at room temperature. Thereafter the jelly-like material is ready for use. To use, it can be 
eee pressed, and vibrated into any suitable grenade body, container, tube, warhead casing, bomb casing, ect., and then a standard 
ursting charge inserted to properly disseminate the mixture over a designated area upon ignition. The jelly can also be used directly 


_. as in “napalm” type devices, whereby the bomb casing is fragmented over the target to disseminate the jelly over the target area. The 


jelly can also be sprayed directly from flame throwing devices or the like, or sprayed from air delivered vehicles and the like. Note: 
this substance is not regarded as pyrophoric, but may ignite spontaneously when exposed to water. | 
Burn rate: Similar to Napalm. 

Flame temperature: 2000 to 2800 Celsius. 

Water resistance: Poor. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 4 (based on reactivity). 

Ease of ignition (1 to 10): 9 (based on reactivity). 

Tendency to cake: None. 

Explosive ability: None. 


Percentage: 32.5% standard heating oil, 32.5% petrol, 20% calcium carbide, 5% metallic sodium, 5% silicon dioxide, 5% 


Dolystyrene 
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Classification: Classified as incendiary agent mixture with possible pyrophoric properties. 
Use: Can be used in grenades, rockets, missile warheads, “napalm” like bombs, and flamethrowers for use against flammable targets. 


06-05-007A: Reactive non-pyrophoric “jelly” composition capable of igniting in contact with water (modified): 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 325 grams of 
a 50/50 mixture of “petrol”, and standard heating oil. followed by 25 grams of finely divided silicon dioxide, followed by 25 grams 
of finely divided polystyrene, and then blend the mixture on moderate speed for about 15 minutes. Thereafter, add in 100 grams of 
finely divided calcium carbide, followed by 25 grams of finely divided metallic sodium, and then continue to blend the mixture on 
moderate speed for about 15 to 30 minutes at room temperature. Thereafter, add in 250 grams of sodium nitrate, followed by 250 
grams of potassium nitrate, followed by 250 grams of dark pyrogenic aluminum (commercially available), and then continue to 
blend the viscous jelly material for about 15 to 30 minutes at high speed at room temperature. After 15 to 30 minutes, the semi-jelly 
like material is ready for use. To use, it can be poured, pressed, and vibrated into any suitable grenade body, container, tube, warhead 
casing, bomb casing, ect., and then a standard bursting charge inserted to properly disseminate the mixture over a designated area 
upon ignition. The jelly can also be used directly as in “napalm” type devices, whereby the bomb casing is fragmented over the target 
to disseminate the jelly over the target area. The jelly may also be sprayed directly from flame throwing devices or the like, or sprayed 
from air delivered vehicles and the like, but higher viscosity then 06-05-006A may decrease flowabilty. Note: this substance is not 
regarded as pyrophoric, but can ignite spontaneously when exposed to water. 

Burn rate: Similar to Napalm. 

Flame temperature: 2200+ Celsius. 

Water resistance: Poor. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7% (based on reactivity). 

Ease of ignition (1 to 10): 8 to 9 (based on reactivity). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 20% potassium nitrate, 20% dark pyrogenic aluminum, 20% sodium nitrate, 13% petrol, 13% standard heating oil, 
8% calcium carbide, 2% silicon dioxide, 2% polystyrene, 2% metallic sodium 

Classification: Classified as incendiary agent mixture with possible pyrophoric properties. 

Use: Can be used in grenades, rockets, missile warheads, “napalm” like bombs, and flamethrowers for use against flammable targets. 


06-05-008A: Reactive non-pyrophoric dry composition capable of igniting in contact with water: 

Into a special ball mill equipped with air-tight lid and nitrogen atmosphere, and filled with 50 grams of Teflon coated steel shot of 5 
millimeters in diameter. place 50 grams of steel shot of 8 millimeters in diameter, and 50 grams of steel shot of 10 millimeters in 
diameter, and then add in 400 grams of finely divided calcium carbide, followed by 85 grams of metallic sodium, and then followed 
by 15 grams of any standard lubricating oil, and then tumble the mixture for about 1 hour at 50 RPM under nitrogen atmosphere. 
After 1 hour, the uniform powder is ready for use. To use, it should be pressed into any desirable grenade body, shell casing, 
container, bomb casing, ect, under a pressure of about 1500 psi, and then a bursting charge. or standard ignition charge placed there 
into in the usual manner. For best results, a bursting charge should be used, but ignition using a standard igniter composition will 
produce a good burn. 

Note: this substance is not regarded as pyrophoric, but can ignite spontaneously when exposed to water. 

Burn rate: Similar to Napalm. 

Flame temperature: 2200+ Celsius. 

Water resistance: Poor. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 (based on straight burn), 7% (based on water reactivity). 

Ease of ignition (1 to 10): 8 (using ignition composition), 9 (based on water reactivity). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 80% calcium carbide, 17% metallic sodium, 3% lubricating oil 

Classification: Classified as incendiary agent mixture with possible pyrophoric properties. 
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ee yee ie ae pa eon into bars, rods, sheets, or any other desirable length and diameter, and then allowed 
: mixture can also be coated onto the surface of an iron rod of 2 to 5 milli iaidid 
t oe ! xtu Iso bi ito f o 5 millimeters in diameter to form a 
sparkler” type device that can be ignited, extinguished, and ignited over and over again until the fuel is consumed. In all cases, the 


Burn rate: Moderate. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 to6 

Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 40.7% potassium chlorate, 39.8% polymethyl methacrylate binder, 4.4% manganese dioxide catalyst, 4.4% 


polyoxymethylene burn modifier, 3.5% sili i i i 
eo Gone aie ifi Silica burn modifier, 3.5% corn starch filler, 3.5% ammonium dichromate quenching 


Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to make re-ignitable match devices such as rods or sticks for repeated use. 


et Sic a tena composition producing high intensity actinic light: 
a suitable heated ball mill, filled with 150 grams of Teflon coated steel shot of 10 milli fas nui 
gram imeters in diameter, place 300 
ate mene cnen es 6 grams of vanadic acid, followed by 500 grams of finely powdered magnesium bes By 100 = 
milliliters of hexane, and then tumble the mixture at 100 RPM at about 60 Celsius until the bulk of 

ble the hexane evaporates. Thereaft 
place the mixture into a suitable mixing bowl, blender, or similar container i ih moter: i ‘ ee 

: : . equipped with motorized stirrer, and then add i 
of ts 81 5 san ees or es hai and then blend the mixture on moderate speed for about 10 to 15 minutes ree aia 
mixture 1s ready to be pressed. To do so, simply press the mixture into any desi i 1 
3 2 y desirable flare body, container, fish- ib 
the usual manner, and then first cure it in an oven at 78 Celsius fi i sian Ae er 
: or ab 
Cee ae r about 30 minutes, and then cure at room temperature for several 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6+ 
Ease of ignition (1 to 10): 7% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 59% magnesium, 35.4% cerium oxide, 3.6% e i ic aci 
; 7 ne epoxy resin, 1.8% vanad: 20% mixed i iti 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). Seu ewer aac 
Use: Can be used in flares and illumination devices for ground or aerial use. May also be used as a tracer composition. 


06-05-010B: “Flash light” pyrotechnic composition producing high intensi inic li i 
L g ty actinic light (modified): 

ake a Pate iis mill, filled with 150 grams of Teflon coated steel shot of 10 pies in Hees place 100 grams of 
sia : isa passe He - cae aes eden sh ooatins oy 500 grams of finely powdered magnesium, followed by 100 

ne, ble a at about 60 Celsius until the bulk of the hexane eva tes. Th aft 
place the mixture into a suitable mixing bowl, blender, or similar container, equipped with motori i fen aldo rank 
of Epon él J epoxy resin or equivalent, and then blend the mixture on eee al for Ha acti ra 
ae Bs ready to be pressed. To do so, simply press the mixture into any desirable flare body, container, fish-paper tube, ect, under 

usua manner, and then first cure it in an oven at 78 Celsius for about 30 minutes, and then cure at room te or se" 

days. Can be ignited using any suitable means. aes: 
Burn rate: Average. 


Water resistance: Moderate. 
Stability: Can be stored for many years. 


Flammability (1 to 10): 6+ 
Ease of ignition (1 to 10): 7 4 
Tendency to cake: None. 
ey ability: None. 

ercentage: 68.3% magnesium, 13.6% ceriumt oxi g i i 7 i ixed i iti 
Classification: Deflagreting at ee ieee oe ca as 
Use: Can be used in flares and illumination devices for ground or aerial use. May also be used as a tracer composition 


Use: Can be used in grenades, rockets, missile warheads, and general-purpose incendiary munitions for use against flammable targets. 


06-05-009A: Re-ignitable match composition: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of any desired diameter, place 12.5 grams af manganese 
dioxide, followed by 12.5 grams of polyoxymethylene, followed by 11 2.5 grams of polymethyl methacrylate, followed by 1 0 grams 
of finely powdered silica, followed by 10 grams of corn starch, followed by 10 grams of ammonium dichromate, and then tumble 
the mixture at 50 to 80 RPM for about 1 hour to form a uniform powder. Thereafter, add in 115 grams of potassium chlorate, and 
then continue to tumble the mixture at 50 to 80 RPM for about 30 minutes. After 30 minutes, place the dry mixture into a suitable 
beaker, mixing bowl, or suitable container, equipped with motorized stirrer utilizing a plastic stir blade, and then add in 50 milliliters 


06-05-011A: Flash powder for photograph ly 20° : 
of methyl ethyl ketone, and then blend the mixture on moderate speed for about 10 to 15 minutes to form a homogenous mixture. re wa ye ae 
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Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 10 millimeters in diameter. place 200 grams of finely 
powdered magnesium, followed by 200 grams of sodium tungstate, and then tumble the mixture for 75 RPM for about 1 hour. After 
1 hour, the mixture is ready to be used, and can be used directly. Note: for producing colored effects, barium nitrate can be added to 
produce a green color, copper salts for blue, and strontium for red. The ration of these salts should be 1 part per 5 parts of flash 
powder. 
Burn rate: Rapid. Burns in less then % of a second. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% sodium tungstate, 50% magnesium 
Classification: Deflagrating explosive (classified as explosive pyrotechnic mixture). 
Use: Formerly used in photography, but may be used in fireworks for making flash light devices that emit intermittent bursts of 
magnesium light. 


06-05-012A: Flash powder for photography and illuminating purposes (mid 20" century): 

Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of 5 millimeters in diameter, place 300 grams of sedium 
nitrate, followed by 900 grams of powdered magnesium of about 100 mesh, and then tumble the mixture at 200 to 300 RPM for 
about 1 hour to form a uniform mixture. After 1 hour, the mixture is ready to be used, and can be used directly as a loose powder, 
which is preferred. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% magnesium, 25% sodium nitrate 

Classification: Deflagrating explosive (classified as explosive pyrotechnic mixture). 

Use: Formerly used in photography, but may be used in fireworks for making flash light devices that emit intermittent bursts of 
magnesium light. 


06-05-013A: Water reactive pyrotechnic composition for generating heat, gas, and flame upon contact with water: 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 150 grams of 
finely divided zinc of 40 to 80 mesh, followed by 150 grams of finely powdered ammonium chloride, and then followed by 150 
grams of finely powdered ammonium nitrate. Thereafter, add in 150 milliliters of acetone, and then blend the mixture on moderate 
speed until the bulk of the acetone evaporates. Thereafter, place the semi-pasty mass into a desiccator filled with anhydrous sodium 
sulfate, or metallic sodium, and then apply a vacuum to the desiccator to remove the last remaining solvent. Once the mixture is 
thoroughly dry, place the dried mass into a clean ball mill, filled with 150 grams of Teflon coated steel shot, and then tumble the 
mixture at 100 RPM for about 30 to 40 minutes to form a uniform powder. Note: keep the ball mill sealed to keep out moisture. 
Thereafter, the mixture is ready for use. To use, the mixture can be used directly as a loose powder, or it can be pressed under high 
pressure into any desirable container. Requires no ignition composition. as it is water reactive. The mixture will begin to smoke, and 
then catch fire when exposed to water. If the mixture is submerged in water, large amounts of gas will be evolved, so this mixture can 
be used for opening clogged drains and the like. 

Burn rate: Slow. 

Water resistance: Poor. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 3 at first, increases to 5 to 6 

Ease of ignition (1 to 10): 10 (based on water reactivity). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.33% zinc, 33.33% ammonium chloride, 33.33% ammonium nitrate, 0.01% balance 

Classification: Deflagrating explosive (classified as water reactive pyrotechnic mixture). 

Use: Can be used as a fire starter, and for use in un-clogging toilets, drains, and pipes. 


06-05-013B: Water reactive pyrotechnic composition for generating heat, gas, and flame upon contact with water (with 
increased stability): 
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Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 90 grams of 
finely divided zinc of 40 to 80 mesh, followed by 60 grams of finely powdered ammonium chloride, followed by 141 grams of finely 
powdered ammonium nitrate, and then followed by 9 grams of PVC molding powder. Thereafter, add in 150 milliliters of acetone, 
and then blend the mixture on moderate speed until the bulk of the acetone evaporates. Thereafter, place the semi-pasty mass into a 
desiccator filled with anhydrous sodium sulfate, or metallic sodium, and then apply a vacuum to the desiccator to remove the last 
remaining solvent. Once the mixture is thoroughly dry, place the dried mass into a clean ball mill, filled with 150 grams of Teflon 
coated steel shot, and then tumble the mixture at 100 RPM for about 30 to 40 minutes to form a uniform powder. Note: keep the ball 
mill sealed to exclude moisture. Thereafter, the mixture is ready for use. To use, the mixture should be placed into a suitable beaker, 
and then gently heated until the PVC molding compound softens. Thereafter, the softened mixture should be pressed into pellets, 
tablets, or blocks of any desirable size. The mixture can also be used directly as a loose powder, or it can be pressed under high 
pressure into any desirable container. Requires no ignition composition, as it is water reactive. The mixture will begin to smoke, and 
then catch fire when exposed to water. If the mixture is submerged in water, large amounts of gas will be evolved, so this mixture can 
be used for opening clogged drains and the like. 
Burn rate: Slow. 
Water resistance: Poor. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 2 at first, increases to 5 
Ease of ignition (1 to 10): 9+ (based on water reactivity). 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 47% ammonium nitrate, 30% zinc, 20% ammonium chloride, 3% PVC molding powder 
Classification: Deflagrating explosive (classified as water reactive pyrotechnic mixture). 
Use: Can be used as a fire starter, and for use in un-clogging toilets, drains, and pipes. 


06-05-014A: Magnesium fuel for ramjet projectiles: 

Into a suitable beaker or similar container, equipped with a motorized stirrer in the usual manner, place 249 grams of magnesium of 
325 mesh, followed by 27 grams of sodium nitrate, followed by 24 grams of rubber cement, and the mixture on high for about 10 to 
15 minutes to form a uniform mixture. Thereafter, cast the mixture into any desirable projectile, container, ect., under moderate 
pressure, and then allow the mixture to cure for 24 hours or more. The mixture should be ignited using any suitable means. 

Burn rate: 5 inches per minute. 

Water resistance: Good. 

Stability: Can be stored for many years. 


_ Flammability (1 to 10): 6 


Ease of ignition (1 to 10): 7% 


- Tendency to cake: None. 


Explosive ability: None. 

Percentage: 83% magnesium, 9% sodium nitrate, 8% rubber cement 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Used in ramjet projectiles as a fuel. 


06-05-014B: Magnesium fuel for ramjet projectiles (with burn modifier): 

Into a suitable beaker or similar container, equipped with a motorized stirrer in the usual manner, place 267 grams of magnesium of 
325 mesh, followed by 18 grams of sodium nitrate, followed by 9 grams of stearic acid, and then followed by 6 grams of rubber 
cement, and the mixture on high for about 10 to 15 minutes to form a uniform mixture. Thereafter, cast the mixture into any desirable 
projectile, container, ect., under moderate pressure, and then allow the mixture to cure for 24 hours or more. The mixture should be 


__ ignited using any suitable means. 


Burn rate: 3 inches per minute. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 89% magnesium, 6% sodium nitrate, 3% stearic acid, 2% rubber cement 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in ramjet projectiles as a fuel. 


06-05-015A: Specialty incendiary composition that ignites violently upon contact with water: 
Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 283 grams of 


__ finely powdered magnesium of 200 mesh. followed by 17.7 grams of calcium phosphide of 200 mesh, and then followed by 8.85 
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grams of potassium perchlorate. Thereafter, add in 150 milliliters of hexane, and then blend the mixture on moderate oe oe the 
bulk of the hexane evaporates. Note: use great caution as to keep the mixture absolutely dry during the mixing process. Thereafter, 
place the semi-pasty mass into a desiccator filled with anhydrous sodium sulfate, or metallic sodium, and then apply a vacuum to the 
desiccator to remove the last remaining solvent. Once the mixture is thoroughly dry, place the dried mass into a clean ball mill, filled 
with 150 grams of Teflon coated steel shot, and then tumble the mixture at 100 RPM for about 30 to 40 minutes to form a uniform 
powder. Note: keep the ball mill sealed to keep out moisture. Thereafter, the mixture is ready for use. To use, the mixture can be used 
directly as a loose powder, or it can be pressed under high pressure into any desirable container, or bomb casing. The mixture is best 
used by using a small black powder bursting charge to scatter the mixture. The mixture will ignite violently and burn at high 
temperature upon contact with water. 

Burn rate: Explosive. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 10 

Ease of ignition (1 to 10): 10 (based on water reactivity). 

Tendency to cake: None. 

Explosive ability: Explodes upon contact with water. , 
Percentage: 91.4% magnesium, 5.7% calcium phosphide, 2.85% potassium perchlorate, 0.05% balance 
Classification: Deflagrating explosive (classified as explosive water reactive mixture). 

Use: Used in incendiary projectiles, and grenades for starting fires in wet environments. 


06-05-016A: Reduced wake propellant composition for propelling torpedoes: ey ae 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 102.3 grams 
of finely powdered aluminum, followed by 197.7 grams of, ‘potassium perchlorate, and then followed by I 23 grams of finely divided 
cobalt metal. Thereafter, add in 150 milliliters of ether, and then blend the mixture on moderate speed until the bulk of the ether 
evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and then allow it to thoroughly air-dry. Once the mixture 
is thoroughly dry, place the dried mass into a clean ball mill, filled with 150 grams of Teflon coated steel shot, and then tumble the 
mixture at 100 to 150 RPM for about 30 to 40 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the 
mixture should be wetted with a small amount of ether or hexane to form a paste, and the resulting paste should be pressed into any 
desirable container, tube, torpedo, projectile, mold, ect., and then allowed to thoroughly dry. The mixture is readily ignited by the 
usual means. 

Burn rate: 0.75 to 0.85 inches per second (based on dry land firing) at 100 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ (based on dry land firing). 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: May explode under severe conditions 

Percentage: 46.7% potassium perchlorate, 29% cobalt, 24.1% aluminum, 0.2% balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used to propel torpedoes and other under water projectiles. 


06-05-016B: Reduced wake propellant composition for propelling torpedoes (modified): a 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade. place 61.8 grams of 
finely divided beryllium metal, followed by 238.2 grams of potassium perchlorate, and then followed by v 23 grams of finely divided 
copper metal. Thereafter, add in 150 milliliters of ether, and then blend the mixture on moderate speed until the bulk of the ether 
evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and then allow it to thoroughly air-dry. Once the mixture 
is thoroughly dry, place the dried mass into a clean ball mill, filled with 150 grams of Teflon coated steel shot, and then tumble the 
mixture at 100 to 150 RPM for about 30 to 40 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the 
mixture should be wetted with a small amount of ether or hexane to form a paste, and the resulting paste should be pressed into any 
desirable container, tube, torpedo, projectile, mold, ect. and then allowed to thoroughly dry. The mixture is readily ignited by the 
usual means. 

Burn rate: 0.80 to 0.85 inches per second (based on dry land firing) at 100 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ (based on dry land firing). 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: May explode under severe conditions. 

Percentage: 56.3% potassium perchlorate, 29% copper, 14.6% beryllium metal, 0.1% balance 

Classification: Deflagrating explosive (classified as explosive mixture). 


442 


Miscellaneous Pyrotechnic Compositions 
Use: Used to propel torpedoes and other under water projectiles. 


06-05-016C: Reduced wake propellant composition for propelling torpedoes (modified 2): 
Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 132.6 grams 
of finely divided magnesium metal, followed by 156.9 grams of lithium perchlorate, and then followed by 123 grams of. ‘finely 
divided tin metal. Thereafter, add in 150 milliliters of ether, and then blend the mixture on moderate speed until the bulk of the ether 
evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and then allow it to thoroughly air-dry. Once the mixture 
is thoroughly dry, place the dried mass into a clean ball mill, filled with 150 grams of Teflon coated steel shot, and then tumble the 
mixture at 100 to 150 RPM for about 30 to 40 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the 
mixture should be wetted with a small amount of ether or hexane to form a paste, and the resulting paste should be pressed into any 
desirable container, tube, torpedo, projectile, mold, ect., and then allowed to thoroughly dry. The mixture is readily ignited by the 
usual means. 

Burn rate: 0.80 to 0.85 inches per second (based on dry land firing) at 100 psi 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ (based on dry land firing). 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: May explode under severe conditions. 

Percentage: 38.4% lithium perchlorate, 31.9% magnesium, 29.6% tin metal, 0.10% balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used to propel torpedoes and other under water projectiles. 


06-05-017A: Pyrophoric water reactive incendiary composition for starting oil slick fires and catching flammable liquids with 
water on fire: 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 50 grams of 
standard asphalt, followed by 450 grams of hexane, followed by 1200 grams of finely powdered magnesium, and then blend the 
mixture for about 10 minutes. Thereafter, heat the mixture to 69 Celsius and evaporate-off about 25% of the solvent to form a uniform 
paste. Thereafter, remove the heat source, and then allow the mixture to cool to room temperature. Thereafter, place this paste into a 
clean ball mill, filled 200 grams of Teflon coated steel shot, of 5 millimeters in diameter, and then add in 258 grams of pulverized 
calcium carbide, followed by 258 grams of finely divided red iron-III-oxide. Then tumble the mixture at 150 to 200 RPM for about 
45 to 90 minutes, and then during the last few minutes, apply a mild vacuum to remove the last amounts of solvent. Note: keep the ball 
mill sealed during the tumbling operation, and equipped with drying tube or similar means to exclude moisture. Thereafter, once the 
remaining solvent has been removed, continue to tumble the mixture at 150 RPM for about 30 minutes. After about 30 additional 
minutes of tumbling, the mixture is ready for use. To use. it needs to be pressed into plastic tubes, or paper tubes under high pressure. 
Note: the tubes should remain sealed airtight during storage to prevent ignition. The composition is used by removing one of the 
airtight end caps, or removing a small stopper in the end cap, and then throwing the device into water, and/or water containing oil. The 
water reactive mixture usually takes anywhere from 3 to 6 minutes before it catches fire. 

Burn rate: Uncalculated. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on burning rate under water). 

Ease of ignition (1 to 10): 5+ based on initial contact with water, 8+ after 3 minutes or more. 

Tendency to cake: None. 

Explosive ability: Very little. 

Percentage: 67.95% magnesium, 14.6% calcium carbide, 14.6% iron-IIl-oxide, 2.83% asphalt, 0.05% balance 

Classification: Deflagrating explosive (classified as water reactive/pyrotechnic mixture). 

Use: Used to ignite oil slicks, or other flammable liquid/water immersions especially during spills. 


06-05-018A: Friction sensitive pyrophoric composition for self-lighting cigars: 

Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer utilizing a plastic stir blade, place 100 milliliters 
of warm water, immediately followed by 20 grams of gum acacia, followed by 20 grams of starch. Thereafter, blend the mixture on 
moderate speed for about 10 minutes. After 10 minutes, add in 15 grams of finely ground silica, followed by 70 grams of carbon 
black, and then continue to blend the mixture for about 10 minutes at room temperature. Thereafter, add in 15 grams of manganese 
dioxide, and then followed by 115 potassium chlorate, and then continue to blend the mixture for about 15 to 30 minutes to form a 
uniform paste. Thereafter, the paste is ready for use. To use, the paste simply needs to be placed onto the tip of any desired cigar, and 
then allowed to cure. The paste if desired, can be dried and then pressed into pellets or tablets in the usual manner for use in other 
devices. 

Burn rate: Moderate. 

Water resistance: Good. 
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Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on burning rate under water). 

Ease of ignition (1 to 10): 8 (based on friction sensitivity). 

Tendency to cake: None. 

Explosive ability: Very little. 

Percentage: 45% potassium chlorate, 27% carbon black, 8% gum acacia, 8% starch, 6% ground silica, 6% manganese dioxide 
Classification: Deflagrating explosive (classified as pyrophoric mixture). 

Use: Used to ignite cigars in the same manner as striking a match. 


06-05-019A: Flashlight composition for various uses: 


Into a suitable mixing bowl, container, or equivalent, equipped with motorized stirrer in the usual manner, place 750 milliliters of 95% 


alcohol, and thereafter, add and dissolve 75 grams of pyroxylin compound. Thereafter, add in 900 grams of potassium chlorate, and 
then followed by 750 grams of magnesium powder. Thereafter, blend the mixture on moderate speed for about 30 minutes. 
Thereafter, filter-off the insoluble mass, but don’t dry it. Thereafter, the mixture is ready for use. To use, coat the mixture, as a thin 
layer, onto a sheet of aluminum foil, and then allow the mixture to dry thoroughly. To use the coated foil, it simply needs to be wired 
with a bridge, or ignited using a typical black powder fuse. When ignited the composition produces a brilliant flash of light. 

Burn rate: Fast. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Very little. 

Percentage: 54.54% potassium chlorate, 45.45% magnesium powder, 0.01% pyroxylin 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Used for singling, spotting, and similar purposes. 


06-05-020A: High temperature resistant ignition composition activated by laser: 

Into a suitable ball mill, or rotating device, filled with 250 grams of Teflon coated steel shot, place 442 grams of tellurium dioxide, 
followed by 33 grams of born powder. Thereafter, spray in about 15 milliliters of acetone, and then tumble the mixture at 500 RPM 
for about 2 hours. Thereafter, place this mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 25 
grams of Viton B (fluoroelastomeric binder copolymer of vinylidene fluoride and hexaflroropropylene). Thereafter, heat the mixture 
to about 60 Celsius, and then blend it for about 15 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be 
pressed into tablets, pellets, ect., under high pressure in the usual manner. 

Burn rate: Fast. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Very little. 

Percentage: 88.4% tellurium dioxide, 6.6% boron powder, 5% Viton B binder 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in experimental devices where a laser is used to activate the composition. 


06-05-021A: Red flash powder for various uses: 
Into a suitable ball mill, or rotating device, filled with 250 grams of Teflon coated steel shot, place 100 grams of aluminum powder, 


followed by 35 grams of red phosphorus, followed by 50 grams of magnesium powder, followed by 40 grams of sodium oxalate, 
and then followed by 400 grams of strontium nitrate. Thereafter, tumble the mixture at 500 RPM for about 3 hours. Thereafter, the 
mixture is ready for use. To use, the mixture needs to be placed loosely into flash bags, or pressed into tablets, pellets, ect, under high 
pressure, depending on the desired purposes of use. 

Burn rate: Very fast when in loose form. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ (based on ignition of loose powder). 

Tendency to cake: None. 

Explosive ability: Very little. 

Percentage: 64% strontium nitrate, 16% aluminum powder, 8% magnesium powder, 6.4% sodium oxalate, 5.6% red phosphorus 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
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: Use: Can be used for photography, fireworks, and any other desired purposes. 


| 06-05-022A: Flash light powder for various uses: 


Into a suitable ball mill, or rotating device, filled with 250 grams of Teflon coated steel shot, place 450 grams of magnesium powder, 
followed by 9 grams of flours of sulfur, followed by 70 grams of potassium permanganate, followed by 42.5 grams of potassium 


_ nitrate, followed by 80 grams of magnesia, and then followed by 15 grams of soft wood charcoal. Thereafter, tumble the mixture at 


175 RPM for about 2 hours. Thereafter, the mixture is ready for use. To use, the mixture needs to be placed loosely into flash bags, or 
pressed into tablets, pellets, ect. under high pressure, depending on the desired purposes of use. -_ 
Burn rate: Very fast when in loose form. 

Water resistance: Good. 

Stability: Can be stored for many years. 


__ Flammability (1 to 10): 9 


Ease of ignition (1 to 10): 8+ (based on ignition of loose powder). 


_ Tendency to cake: None. 


Explosive ability: Stable. 

Percentage: 67.51% magnesium powder, 12% magnesia, 10.5% potassium permanganate, 6.37% potassium nitrate, 2.25% soft 
wood charcoal, 1.35% sulfur, 0.02% mixed residual balance 

Classification: Deflagrating explosive (classified as explosive mixture). 

Use: Can be used for photography, fireworks, and any other desired purposes. 


- 06-05-022B: Flash light powder for various uses: 


Into a suitable ball mill, or rotating device, filled with 250 grams of Teflon coated steel shot, place 420 grams of magnesium powder, 
followed by 96 grams of aluminum powder, followed by 168 grams of calcium carbonate, followed by 72 grams of powdered 
silicon dioxide, and then followed by 36 grams of magnesia. Thereafter, tumble the mixture at 175 RPM for about 2 hours. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be placed loosely into flash bags, or pressed into tablets, pellets, 
ect, under high pressure, depending on the desired purposes of use. 
Burn rate: Very fast when in loose form. 

Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ (based on ignition of loose powder). 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 53.03% magnesium powder, 21.21% calcium carbonate, 12.12% aluminum powder, 9.09% silicon dioxide, 4.54% 
magnesia, 0.01% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used for photography, fireworks, and any other desired purposes. 


06-05-022C: Flash light powder for various uses: 

Into a suitable ball mill, or rotating device, filled with 250 grams of Teflon coated steel shot, place 390 grams of magnesium powder, 
followed by 90 grams of aluminum powder, followed by 150 grams of finely ground alabaster, followed by 72 grams of powdered 
silicon dioxide, and then followed by 36 grams of magnesia. Thereafter, tumble the mixture at 275 RPM for about 2 hours. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be placed loosely into flash bags, or pressed into tablets, pellets, 
ect, under high pressure, depending on the desired purposes of use. i . 
Burn rate: Very fast when in loose form. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ (based on ignition of loose powder). 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 52.84% magnesium powder, 20.32% ground alabaster, 12.19% aluminum powder, 9.75% silicon dioxide, 4.87% 
inagnesia, 0.03% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 


Use: Can be used for photography. fireworks, and any other desired purposes. 


06-05-023A: Heat producing pyrotechnic composition for starting campfires: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 250 milliliters of ether, and then add in 75 grams of potassium 
chlorate, followed by 300 grams of ground pumice. Thereafter, blend the mixture for about 15 minutes at moderate speed. Thereafter. 
add in 200 grams of Kaolin, followed by 150 grams of aluminum powder, followed by 100 grams of finely ground brass shavings, 
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followed by 50 grams of copper-II-oxide, followed by 5 grams of linseed oil, and then followed by 30 grams of para-toluene 
sulfonic acid. Thereafter, blend the mixture on moderate speed for about 1 hour. Thereafter, the mixture is ready for use. To use, the 
mixture needs to be pressed into tablets, or pellets of any desirable diameter under high pressure, and then cured at room temperature 
until dry and hard. Note: keep the mixture away from water and moisture. 

Burn rate: Very slow. 

Water resistance: Poor. 

Stability: Can be stored for several years if kept away from water and moisture. 

Flammability (1 to 10): 3 

Ease of ignition (1 to 10): 3 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 32.96% ground pumice, 21.97% Kaolin, 16.48% aluminum powder, 10.98% ground brass, 8.24% potassium chlorate, 
5.49% copper-LI-oxide, 3.29% para-toluene sulfonic acid, 0.54% linseed oil, 0.05% residual balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to start campfires for survival purposes. The mixture tends to generate heat due to chemical reactions when exposed 


to water. 


06-05-023B: Heat producing pyrotechnic composition for starting campfires: 

Into a suitable ball mill, or vertical mixer, place 5 grams of mineral oil, and then followed by 200 grams of powdered aluminum. 
Thereafter, tumble the mixture at 75 RPM for about 10 minutes. Thereafter, add in 50 grams of copper-I-oxide, and then followed by 
30 grams of benzene sulfonic acid. Thereafter, continue to tumble the mixture at 75 RPM for about 20 minutes. Thereafter, place this 
tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 250 milliliters of ether. Thereafter, add 
in 300 grams of pumice, followed by 200 grams of Kaolin, and then followed by 75 grams of potassium chlorate. Thereafter, blend 
the mixture on moderate speed for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
tablets, or pellets of any desirable diameter under high pressure, and then cured at room temperature until dry and hard. Note: keep the 
mixture away from water and moisture. 

Burn rate: Very slow. 

Water resistance: Poor. 

Stability: Can be stored for several years if kept away from water and moisture. 

Flammability (1 to 10): 3 

Ease of ignition (1 to 10): 3 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 34.88% pumice, 23.25% Kaolin, 23.25% powdered aluminum, 8.72% potassium chlorate, 5.81% copper-I-oxide, 
3.48% benzene sulfonic acid, 0.58% mineral oil, 0.03% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Can be used to start campfires for survival purposes. The mixture tends to generate heat due to chemical reactions when exposed 


to water. 


06-05-024A: Reduced wake propellant composition for underwater torpedoes: 

Into a suitable ball mill, or vertical mixer, equipped with inert atmosphere, place 261.5 grams of metallic sodium, and then followed 
by 238.5 grams of barium perchlorate. Thereafter, tumble the mixture at 175 RPM for about 45 minutes in an inert atmosphere. 
Thereafter, place the tumbled mixture into a suitable mixing bowl, equipped with motorized stirrer, and inert atmosphere, and then add 
in 50 grams of chromium dioxide. Thereafter, blend the mixture on moderate speed for about 1 hour under an inert atmosphere. 
Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed under high pressure into tablets, or pellets of any 
desirable diameter, and then cure at room temperature under an inert atmosphere until dry and hard. Note: keep the mixture away from 
water and moisture. 

Burn rate: Moderate. 

Water resistance: Poor. 

Stability: Can be stored for several years if kept away from water and moisture. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 47.54% metallic sodium, 43.36% barium perchlorate, 9.09% chromium dioxide burn catalyst, 0.01% residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 

Use: Used in torpedoes for propulsion. 


06-05-024B: Reduced wake propellant composition for underwater torpedoes: 
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; Miscellaneous Pyrotechnic Compositions 
Into a suitable ball mill, or vertical mixer, place 191.5 grams of finely ground zinc powder, and then followed by 308.5 grams of 
potassium permanganate. Thereafter, tumble the mixture at 175 RPM for about 45 minutes. Thereafter, place the finbled mixture 
into a suitable mixing bowl, equipped with motorized stirrer, and then add in 50 grams of nickel oxide. Thereafter, blend the mixture 
on moderate speed for about 1 hour under an inert atmosphere. Thereafter, the mixture is ready for use. To use, the mixture needs to 


Water resistance: Poor. 

Stability: Can be stored for years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 56.09% potassium permanganate, 34.81% zinc powder, 9.09% ni j % mi 
Classification: Deflagrating explosive (classified as a olechEne ae ad le 
Use: Used in torpedoes for propulsion. 


Lapierre Specialty friction sensitive composition for making re-ignitable matchsticks: 
to a suitable mixing bowl, equipped with motorized stirrer in the usual manner i 
2 . place 325 grams of nitrocellulose, followed by 70 
grams of camphor, followed by 100 grams of potassium chlorate, followed by 12.5 grams of potassium dichromate, followed by 
12.5 grams of flours of sulfur, followed by 10 grams of ammonium oxalate, followed by 75 grams of powdered glass. and then 
finally followed by 50 grams of zinc dust. Thereafter, add in 150 milliliters of 95% ethyl alcohol, and then blend the mixture on 
eon ie ae about ‘ hour to form a uniform mass. Thereafter, the mixture is ready for use. To use, the mixture simply needs to 
e pressed into tablets, pellets, sticks, or coated onto any desirable metal rod, or formed into match h i ize 

cured in an oven at ordinary temperatures. i ai aaa 
Burn rate: Moderate. 
Water resistance: Poor. 
Stability: Can be stored for years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 6 (based on friction). 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 49.61% nitrocellulose, 15.26% potassium chlorate, 11.45% 

tage: LS. LL. powdered glass, 10.68% camphor, 7.63% Zi 9 
potassium dichromate, 1.9% sulfur, 1.52% ammonium oxalate, 0.05% balance , Pe mare 
Classification: Deflagrating explosive (classified as pyrotechnic mixture). 
Use: Can be used to make friction sensitive fire sticks, matches, or “punts”, that c igni icti i 

in b ; ; an be ignited z <tingui 
ie ae P © ignite by friction, and readily extinguish, and 


aueat Specialty friction sensitive composition for making re-ignitable matchsticks: 
to a suitable mixing bowl, equipped with motorized stirrer in the usual manner. i 

g : . place 75 grams of nitrocellulose, followed by 165 
grams of acetyl cellulose, followed by 15 grams of camphor, followed by 30 grams of sulfur, followed by 110 grams of sir Sie 
chlorate, followed by 35 grams of hexamine, followed by 20 grams of ammonium oxalate, and then finally followed by 50 grams of 
powdered glass. Thereafter, add in 50 milliliters of 95% ethyl alcohol, and then blend the mixture on moderate speed for about 1 hour 
to form a uniform mass. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into tablets, pellets, 


Burn rate: Moderate. 
Waiter resistance: Poor. 
Stability: Can be stored for years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 6 (based on friction). 
Tendency to cake: None. 
sa ability: Stable. 
ercentage: 33? , 2 i % ni j 
eats a 7 is ae 22% potassium chlorate, 15% nitrocellulose, 10% powdered glass, 7% hexamine, 6% sulfur, 4% 
ee Deflagrating explosive (classified as pyrotechnic mixture). 
He ss = capes ae fire sticks, matches, or “punts”, that can be ignited by friction, and readily extinguish, and 
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Section 6: Experimental Pyrotechnic Compositions Antimony pentasulfide Copper-II-iodide 
Rhenium metal Starch 
Charcoal Mercury-I-thiosulfate 
Barium oxide 
Aluminum chloride anhydrous 
Silver-J-iodide 
Nitrocellulose | 


This section is designed to explore the area of experimental compositions as it relates to exotic and other wise “strange” concoctions 
for various uses. However this area of pyrotechnics is still relatively un-investigated, but the following compositions do have a serious 
potential for use in modern warfare. To better understand experimental compositions, one should first understand the types of 
chemicals used to carryout various desires such as smoke, fog, bursting charges, confusion, anti-laser, and radio interference entities. 


A) First of all, every experimental pyrotechnic composition that the user desires to create a smoke, burn, or other wise “non ' 
bursting” type effect contains an oxidizing agent. If you desire, you can create and experiment with your own concoctions. To do so, use the following tables to choose from the various 


B) Every pyrotechnic composition that the user desires to create a smoke, burn, or otherwise “non bursting” type composition chemicals, by first selecting a group (oxidizer, reducing agent, ect., ect.,) from the master table. Second, for example, if we where to 
needs a reducing agent. select oxidizer, 1 part, and we wanted to see what the reducing agent would be, in parts, we would look on “table 2: thicins agent” 

C) Third, every experimental pyrotechnic composition the user desires to create a smoke, burn, or other wise “non bursting” ___ by looking at the far right column containing Al, C1, D1, and El (for the oxidizer 1 part) and then going to B1 on the upper row 
type effect requires a filler, or “subject”. Subjects are a personnel term to describe a filler that either acts as a burn catalyst, or _ (reducing agent table), this would give us 0.25 parts of reducing agent needed. Now, since we started with oxidizer, and we now have 

f action not related directly to the oxidizer. Subjects are often seen in high ___ the parts of reducing agent, we now select a third group (subjects, tertiary agents, ect., ect.,), for example, we select subjects; 
performance rocket propellants to reduce drag, smoke trails, and light signatures. _ therefore, we would look at “table 3: subjects”, and we look for B1 in table 3 at the far left column containing Al, B1, Dl and El 

D) Fourth, every experimental pyrotechnic composition the user desires to create a smoke, burn, or other wise “non bursting” and then row C1; Therefore, what we get is 0.03 parts. Next, we go either table 4, or table 5, but in this case, we go with table 4 and 
type effect, requires a tertiary agent. “Tertiary agents” are my personnel name for any chemical addictives that is required to b We look for C1 in the far left column, and then D1 in the upper row, what we get is 0.05 parts. Finally, we look at DI on the far left 
induce a particular sub atomic effect such as a burst of white light, generation or interference with the electro magnetic : column of table 5, and look at El on the upper row and we get 0.03 parts for this example. Note: not all percentages/parts/concoctions 
spectrum, interference of laser beams and other sources of “condensed” light, and/or the generation and/or confusion of heat will work in real life. ‘- 
and heat recognition systems such as thermal imaging devices very commonly seen on tanks, helicopters, and aircraft. 

E) Fifth, “addictives” are simple addition agents added to compromise the balance of the pyrotechnic compositions and provide 
a binder or otherwise binding agent to create a uniform mixture, and to maintain a uniform mixture despite long-term storage. 


| = 
The following table reflects the various chemicals used in experimental compositions. The fifth element, being the “addictives”, is not A2 A3 


burn “modifier”, or performs some sort 0 


TABLE 1: MASTER TABLE (starter table) 


AS A 
: 


A6 
included as it primarily deals with binding agents, such as epoxy resins, and similar agents. 3 5 
Agent 
Oxidizers T Reducing agents | Subjects Tertiary Agents a 
Strontium nitrate _| Magnesium powder Calcium Carbide Thorium oxide DI D2 
Urany| nitrate Silicon ___| Bismuth trioxide _| Thorium fluoride | 
Cesium nitrate ~ | Cesium (powder, granules, Calcium sulfide Uranium. dioxide Binder/ E4 
flake) a Filler 
Uranium dioxide Aluminum nitride Tron-JI-oxide Rubidium-I-chloride 
Sodium nitrate Tantalum sulfide | Beryllium metal | Rubidium sulfide TABLE 2: REDUCING AGENT 
Plutonium-VI-oxide Rubidium Arsenic trioxide | Radium metal | pif) pz | Bs | Ba | BS | Be S| 7 |B 
Manganese dioxide Titanium hydride Teflon Tantalum sulfide Al, C1, 0.25 0.50 0.75 1 part | 
Potassium permanganate Calcium metal Calcium phosphide ait Radium-I-bromide Di, El parts parts parts | 
Potassium iodate Lithium metal Calcium silicide Plutonium-IV-oxide A2, C2, 0.50 0.75 1 part 1.25 
Lead dioxide Sugar Mercury-II-chloride 7] Magnesium flake D2, E2 parts parts parts 
Potassium dichromate Red phosphorus Copper-II-oxide ~ | Sodium hypophosphite | A3, C3, 0.75 1 part a 12> 1.50 
Potassium chlorate Iron powder Ammonium chloride Ammonium chloride Perarci imei parts parts 
Sodium chlorate Aluminum (flake, powder) | PVC Cesium fluoride “| A4, C4, 1 part 1.25 1.50 1.75 
Sodium peroxide Zinc (flake, powder) Glucose Arsenic trioxide : D4, E4 ase parts parts parts 
Silver nitrate Sodium hypophosphite a Copper chromite Magnesium phosphide | Be CS, 1.25 1.50 L.75 2 parts / 
Magnesium peroxide Carbon black | Chromium-IiI-chloride Gallium arsenide i ae = a patts vam | 
Magnesium perchlorate Magnesium phosphide White phosphorus Osmium dioxide | L D6. re. i 1.75 2 parts | 
Copper-I-nitrate trihydrate White phosphorus | Boron metal | Cerium-Il-nitrate zs : lanen | = oon ee - 
Aluminum nitrate anhydrous | Magnesium sulfide Myristic acid Cesium-I-iodide 4 » C7, hp 2 pats 2.25 | 
Magnesium nitrate Hexamine Hexamine Cesium 137-iodide aE pals Dats 
= ee : : : - = A8, C8, | 2 parts 2.25 2.50 
eee methyl Zirconium hydride Ferric arsenite Curium metal DS. ES. paris atts 
perchlorate : ‘ - = = 
| Aluminum citrate Potassium picrate Yttrium nitrate ie oo sae ae 
Antimony trisulfide Silicon carbide Rubidium-I-iodide L Talo ae 
[ Curium metal Black phosphorus Radium metal le 0. 
Beryllium hydride | Beryllium oxide Rhenium metal D10, 
Zinc dust Sodium acetate | E10 
Bismuth powder Hexachioroethane 
Bituminous coal Diethylamine hycrochlorcs . TABLE 3: SUBJECTS 
Calcium sulfide Iron-[il-bromide C1 C2 CG C4 Cs i CE 1 o | es | 5 ae 
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0.09 0.12 0.16 | 0.18 0.21 0.24 | ea 
arts arts arts parts parts parts 
mae) | rie) 0.181 021 0.24 0.27 | 0.30 
arts arts parts parts parts | parts 
: 12 ig eal aE af 0.21 ar 0.27 0.30 
D3, E3 parts | __ parts parts parts parts parts Pals pans 
Ad, B4, 0.12 0.16 1 0.18 0.21 0.24 0.27 0.30 0.33 
D4, E4 paris |__ parts parts parts parts | ___ parts a pals parts 4 
AS, B5, 0.16 0.18 | 0.21 0.24 0.27 0.30 0.33 0.36 
D5, E5 parts parts parts | parts | __ parts parts |_ pats L pals 
AS, BS, 0.18 0.21 0.24 0.27 0.30 zi 0.33 0.36 0.39 
D5, E5 parts parts Sil. parts parts parts arts pans _parts 
A6,B6, | 0.21 0.24 027. | 030 | 0.33 es a ne 
arts arts arts parts parts | ___parts - 
eee 024 027 136 ~T 0.33 0.36 0.39 0.42 0.45 
D7, E7 a parts parts parts | parts | parts : parts | parts _|_parts 
A8, B8, 0.27 0.30 0.33 0.36 0.39 0.42 0.45 0.48 
D8, E8 arts arts arts parts 


Ae S 

a mee od D3 D4 D5 D6 =p D7 D8 D9 D10 
Al, Bi 0.05 | 010 | 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 
C1, El parts parts parts parts parts parts parts parts parts p arts 
A2, B2, 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 7 
C2, E2 parts | parts | _parts parts paris parts parts parts parts oe s 
A3, B3, 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 . 
C3, E3 parts parts | __ parts parts parts parts parts parts parts mr 
A4,B4, | 0.20 | 0.25 030 | 0.35 0.40 0.45 0.50 0.55 0.60 65 
C4, E4 parts parts parts parts parts parts p arts parts p arts parts 
AS, B5, 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 oe i 
C3, ES parts parts | ___parts parts parts fone parts 4 parts SaaS ale ee : p is _ 
A6, B6, Ge 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 : 
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parts parts 
0.30 0.33 

parts parts 
0.36 


parts 


TABLE 6: OXIDIZER 
ee er © Sd «© AT A8 Ag 
BI, Cl, 12 parts 16 parts 
ae 
B2, C2, 16 parts 20 parts 
D2, E2 
B3,C3, | 12 parts | 16 parts 28 parts | 32 parts | 36 parts | 40 parts | 44 parts | 48 parts 
D3, E3 shi 
B4,C4, | 16 parts | 20 parts 32 parts | 36parts | 40 parts | 44 parts | 48 parts | 52 parts 
D4, E4 
B5,C5, | 20parts | 24parts | 28 parts | 32 parts | 36parts | 40 parts | 44 parts Lae 52 parts | 56 parts 
D5, E5 
B6,C6, | 24parts | 28parts | 32 parts | 36parts | 40parts | 44 parts | 48 parts 52 parts | 56parts | 60 parts 
D6, E6 vine Ef 
BY, C7, | 28 parts | 32 parts | 36parts | 40 parts | 44 parts | 48 parts | 52 parts 56 parts | 60 parts | 64 parts 
| D7, E7 
B8, C8, | 32parts | 36 parts | 40 parts | 44 parts | 48 parts | 52 parts 1 56 parts | 60 parts Te parts | 68 parts 
D8, E8 ce lt 
B9, C9, | 36 parts | 40 parts | 44 parts | 48 parts i 52 parts | 56 a 60 parts 64 parts | 68 parts | 72 parts 
D9, E9 
B10, 40 parts | 44 parts | 48 parts 68 parts | 72 parts | 76 parts 
C10, 
D10, 
E10 


- Experimental Pyrotechnic Compositions in this section - 


[ 1. 06-06-001A: “EMP” generating composition suitable for 
disabling electronic devices and communications: 3/.3% 
strontium nitrate, 18.9% plutonium-VI-oxide, 18.9% cesium 
nitrate, 10.2% magnesium, 5.2% silicon, 4.8% thorium oxide, 
4% thorium fluoride, 3.2% “Kraton” binder, 2.4% EPON 815 
epoxy resin, 0.43% diatomaceous earth, 0.67% residue 


2. 06-06-002A: Anti-radar pulsar used to confuse and 
scramble radar frequencies: 3/.46% uranyl nitrate, 27.97% 
sodium nitrate, 17.48% titanium hydride, 10.48% calcium 
carbide, 5.24% thorium fluoride, 3.84% uranium dioxide, 
3.49% bismuth trioxide, 0.04% balance, 


impurities 


[ 3. 06-06-003A: Radar antagonist & anti-communication 
composition for confusing and disrupting radio frequencies 
of various intensity: 26.22% potassium permanganate, 18.73% 
rubidium oxide, 16.39% manganese dioxide, 11.70% aluminum 
nitride, 9.36% tantalum sulfide, 6% rubidium metal, 4.21% 
calcium metal, 3.74% lithium metal, 3.51% epoxy resin, 0.14% 


5. 06-06-005A: EMP/EMF composition for disrupting 
communications and electronic devices: 43.2% potassium 
permanganate, 20% radium metal, 9.6% calcium sulfide, 8% 
tantalum sulfide, 7.2% iron-I-oxide, 4.4% radium-L-bromide, 


8.96% red 


4. 06-06-004A: Anti-radar composition for generating a 
smoke screen for confusing and disrupting laser waves: 
35.39% sugar, 20.64% red phosphorus, 20.64% sodium nitrate, 
8.84% rubidium metal, 7% iron, 4.42% rubidium-I-chloride, 
2.94% rubidium sulfide, 0.13% mixed balance 


6. 06-06-006A: EMP/EMF composition for generating a fog 
for disrupting communications and electronic devices: 

42.45% potassium iodate, 17.92% sugar, 9.43% lead dioxide, 
phosphorus, 7% arsenic trioxide, 5.18% 


plutonium- 
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4% plutonium-IV-oxide, 3.6% beryllium metal 


| 0.11% impurities 


IV-oxide, 4.71% uranium dioxide, 4.24% beryllium metal, 


7. 06-06-007A: EMP/EMF composition for generating a 
cloud of particles to disrupt communications: 22.58% 
potassium iodate, 12.9% aluminum flake, 9.67% red 
phosphorus, 9.67% sodium nitrate, 9.67% rubidium metal, 9.67 
thorium fluoride, 7.74% Teflon, 7.74% uranyl nitrate, 6.45% 
sugar, 3.87% potassium dichromate, 0.04% balance 


8. 06-06-007B: EMP/EMF composition for generating a 
cloud of particles to disrupt communications: 22% calcium 
phosphide, 16.52% potassium permanganate, 13. 77% thorium 
fluoride, 12.67% uranyl nitrate, 11% zine flake, 9.64% rubidium 
metal, 6.61% calcium silicide, 4.95% red phosphorus, 2.75% 
Teflon, 0.09% balance 


9. 06-06-008A: Laser antagonist compound containing dark 
green pulsar: 42.85% potassium chlorate, 23.8% sugar, 
13.33% mercury-L-chloride, 11.42% red phosphorus, 5.23% 
tantalum sulfide, 3.33% copper-[I-oxide, 0.04% impurities 


| peroxide, 0.03% balance 


10. 06-06-009A: Flash to bang pyrotechnic composition 
(with smoke) for spotting: 30.61% ammonium chloride, 22.1% 
potassium permanganate, 20.4% sodium hypophosphite, 13.6% 
sodium chlorate, 8.16% magnesium flake, 5.1% sodium 


11. 06-06-009B: Flash to bang pyrotechnic composition (with 
increased smoke) for spotting: 31.71% ammonium chloride, 
21.14% sodium chlorate, 13.38% red phosphorus, 13.31% 
potassium permanganate, 12.33% sodium peroxide, 6. 34% 
magnesium flake, 1.76% carbon black, 0.03% balance 


12. 06-06-010A: Pyrotechnic composition for producing 
radioactive smoke for disrupting communications: 
30.67% ammonium chloride, 18.4% sodium chlorate, 12.26% 
sugar, 10.73% uranium dioxide, 9.81% thorium fluoride, 7.66% 
red phosphorus, 6.13% potassium dichromate, 2.76% PVC, 
1.53% carbon black, 0.05% residue 


13. 06-06-0114: Laser antagonist pyrotechnic composition 
for disrupting laser guided munitions (un-tested): 

46.15% potassium nitrate, 12.3% cesium fluoride, 9.23% 
cadmium metal, 9.23% glucose, 7.38% red phosphorus, 4.61% 
arsenic trioxide, 4.3% ammonium chloride, 3.07% magnesium 
phosphide, 2.76% chromium-III-chloride, 0.92% copper 
chromite burn catalyst, 0.05% balance 

15. 06-06-012A: Anti-thermal imaging composition for 
confusing and disrupting thermal imaging systems: 
28.8% silver nitrate, 14.4% zirconium hydride, 12.34% 
magnesium peroxide, 9.87% potassium picrate, 8.23% gallium 
arsenide, 7.4% osmium dioxide, 7.4% silicon carbide, 6.99% 
bismuth trioxide, 4.52% black phosphorus, 0.05% mixed 
residual balance 

17. 06-06-014A: Pyrotechnic composition for generating a 
radioactive smoke for disrupting communications: 

42.45% cesium137-iodide, 18.86% potassium dichromate, 
16.03% potassium chlorate, 11.79% antimony trisulfide, 9.43% 
red phosphorus, 1.41% sodium acetate, 0. 03% mixed balance 


we | 


14. 06-06-011B: Laser antagonist pyrotechnic composition 
for disrupting laser guided munitions (un-tested): 

46.51% uranyl nitrate, 23.25% white phosphorus, 11.16% 
magnesium sulfide, 6.97% boron metal, 6.04% myristic acid, 
4.65% hexamine, 1.39% ferric arsenite burn catalyst, 0.03% 
impurities 


16. 06-06-013A: Anti-thermal imaging composition for 
confusing and disrupting thermal imaging systems: 
42.55% magnesium perchlorate, 12.76% cerium-Ill-nitrate, 
12.76% cesium flake, 8.51% cesium-I-iodide, 8.51% beryllium 
oxide, 6.38% aluminun citrate, 6.38% copper-L-nitrate 
trihydrate, 2.12% potassium dichromate, 0.03% impurities 


18. 06-06-015A: Radioactive pyrotechnic compositions for 
flares to produce a smoke for disrupting radar frequencies: 
20.05% strontium nitrate, 14.32% curium metal, 14.32% cesium 
metal powder, 14.32% powdered sugar, 11.46% anhydrous 
alumimun nitrate, 11.46% hexachloroethane, 5.73% beryllium 
hydride, 4.29% zine dust, 2. 86% diethylamine hydrochloride, 
1.14% copper-II-chromite, 0.05% balance 


k- 


19. 06-06-016A:Pyrotechnic composition for disrupting 
radio frequencies: 16.89% potassium chlorate, 16.89% 
tantalum sulfide, 15.2% potassium permanganate, 13.51% 
powdered sugar, 13.51% powdered bismuth, 10.13% yttrium 
nitrate, 8.44% iron-IlI-bromide, 3.37% powdered aluminum, 
2.02% copper-Il-iodide, 0.04% residual balance 


20. 06-06-017A:Smoke composition for confusing lasers and 
radio frequencies: 15.78% potassium chlorate, 15.78% 
powdered bituminous coal, 15.78% ammonium chloride, 
13.15% anhydrous magnesium nitrate, 10.52% starch, 9.21% 
uranyl nitrate, 7.89% calcium sulfide, 7.89% strontium nitrate, 
2.63% red phosphorus, 1.31% antimony pentasulfide, 0.06 


| mixed balance 


21. 06-06-018A: Anti-laser and anti-communication 

composition: 23.33% strontium nitrate, 1 6.66% rubidium-I- 
iodide, 13.33% potassium dichromate, 13.33% red phosphorus, 
10% radium metal flake, 8.33% rhenium metal flake, 6.66% 
mercury-Il-thiosulfate, 5% barium oxide, 3.33% soft wood 
charcoal, 0.03% mixed balance 


22. 06-06-019A: Smoke composition for concealing against 
thermal and infrared imaging systems: 38.70% sodium 
nitrate, 19.35% red phosphorus, 12.9% powdered bismuth, 
12.9% powdered sugar, 9.67% zine phosphide, 6.45% cesium 
chloride, 0.03% balance 


23. 06-06-020A: Specialty flash powder for harassing 
thermal imaging devices: 22.59% potassium chlorate, 21.46% 
silver nitrate, 16.94% red phosphorus, 13.55% anhydrous 
aluminum chloride, 10.16% silver-I-iodide, 9.03% 
dimethylpyrone methyl perchlorate, 6.21% nitrocellulose, 


0.06% mixed residual balance 
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06-06-001A: “EMP” generating composition suitable for disabling electronic devices and communications: 
To prepare a simple lab batch, place into a suitable mixing bowl or blender, equipped with a plastic stir blade, 250 milliliters of 
hexane, followed by 72 grams of standard powdered silicon, followed by 6 grams of diatomaceous earth, followed by 140 grams of 
standard powdered magnesium, and then rapidly blend the mixture for about 30 minutes to form a uniform mass. After stirring for 30 
minutes, add in 50 milliliters of additional hexane, followed by 430 grams of strontium nitrate, followed by 260 grams of. ‘plutonium- 
VI-oxide, followed by 260 grams of cesium nitrate, and then continue to rapidly blend the mixture on moderate speed until nearly all 
the hexane has evaporated and small granules of the composition remain. Thereafter, place the almost dried granules onto a shallow 
pan, and allow them to thoroughly dry. Thereafter, place the dry granules into a clean beaker, or mixing bowl, equipped with 
motorized stirrer utilizing a standard plastic stir blade, and then add in 56 grams of thorium fluoride, followed by 67 grams of 
thorium oxide, followed by 34 grams of EPON 815 standard epoxy resin, followed by 45 grams of kraton polymer binder, and then 
blend the mixture on high speed for about 10 to 30 minutes at room temperature. Afterwards, the mixture is ready to be used. To use 
the composition, it needs to be poured and pressed into any desirable flare container, tube or similar body and then vibrated to remove 
any potential air bubbles, and then allowed to cure at room temperature for several days. Note: For use in anti-aircraft munitions, the 
blended mixture should be poured and pressed and vibrated into flare bodies of 40 millimeters in diameter by 300 millimeters in 
length (on average). For use in disabling electronic devices on the battlefield, or equivalent, the mixture should be poured and pressed 
and vibrated into any desirable container, tube, ect.. In either case, the munitions should be cured for several days, and should be 
initiated using any standard flare igniter composition. For use in disabling electronic devices on the battle field or equivalent, grenade 
bodies or similar containers of up to 120 millimeters in diameter can be used, and these grenades should be ignited using standard 
smoke grenade ignition fuzes. For maximum effect against helicopters and other low flying aircraft, and for disabling communications 
on the battle field, flare bodies of 90 to 120 millimeters by 300 millimeters in length should be used, and these flares should be 
equipped with parachutes. These devices can be fired from mortars, artillery pieces, or fired from shoulder fired rockets, ect., ect., For 
maximum effect against low high flying aircraft, the composition should be poured and pressed and vibrated into molds of 130 to 160 
millimeters in diameter by 300 to 1200 millimeters in length, and said molded mixture cured for several days, and then the cured 
molded mixture should be placed into missiles casings and fired accordingly. The warheads should obviously contain a parachute. 
These missiles can be used to propel the composition to any desirable altitude, accordingly to any suitable missile design. As with 
other devices, the EMP charge should be ignited using any standard smoke grenade ignition compositions. Second note: Obviously 
this procedure is experimental and has not been thoroughly tested. It is however, designed to emphasize new ideas in the field of 
pyrotechnics to create new anti-aircraft capabilities, and for creating new and interesting weapons for the battlefield. EMP fields, 
depending on the severity and frequency, can be used to completely disable communications and even electronic devices. Tests have 
shown that proper EMP fields, within close proximity to, have been able to shoot down aircraft by shorting out critical electronic 
devices on board. However, it should be kept in mind that most modern high performance aircraft may be equipped with anti-EMP 
materials to protect vital electronic components, so this should be kept in mind when experimenting with such pyrotechnic 
compositions. 7 . 
Second process for use: Instead of igniting the pyrotechnic mixture using standard igniters, the pyrotechnic mixture can be poured 
and pressed into any desirable bomb casing, missile casing, shell, container, tube, mold, ect., and then allowed to cure, and then a 
TATB booster charge can be pressed in, inserted in, or the like, and said TATB High explosive charge can be connected to any 
standard RDX blasting cap or detonator, and said munition can be detonated on or around the target. In this regards, the object is to 
propel the pyrotechnic mixture using any suitable means such as artillery, mortars, grenades, rockets, missiles, ect., to the target, 
whereby the munition is detonated in very close proximity to the target, using the RDX blasting cap/detonator and corresponding 
TATB charge, and ultimately the object, or idea, is to initiate an EMP force field similar to the ones generated by the detonation of a 
nuclear weapon whereby to disable communications and electronic devices. These EMP fields can be used to hamper with, disable, or 
cause to crash, any flying aircraft, specifically highflying. high performance, state of the art fighter jets and bombers. Also, ground 
munitions, such as mines or rocket warheads and the like, can be generated to disable ground vehicles, tanks, ect., by hampering with 
communications. 
Final note: in ail cases, the material used to make up the container, flare body, tube, ect., should be made of lead, boron, or other 
radiation shielding materials. Special note: This procedure should be carried out in well-shielded areas as it contains harmful 
radioactive materials. Note: Obviously, possession of plutonium without proper license is a federal offense. 
Burn rate: Moderate. 
Water resistance: Very good. 
Stability: Should be used within 50 years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 7% 
Tendency to cake: None. 
Explosive ability: Moderate. 
Percentage: 31.3% strontium nitrate, 18.9% plutonium-VI-oxide, 18.9% cesium nitrate, 10.2% magnesium, 5.2% silicon, 4.8% 
thorium oxide, 4% thorium fluoride, 3.2% “Kraton” binder, 2.4% EPON 815 epoxy resin, 0.43% diaotmacous earth, 0.67% residue 
Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic mixture). 
Use: Potential composition for preparing anti-aircraft, anti-communications, and anti-electronic munition systems. 
Note: this composition has not been thoroughly tested, and numerous modifications exist. 


Experimental Pyrotechnic Compositions 
06-06-002A: Anti-radar pulsar used to confuse and scramble radar frequencies: 
Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 75 grams of thorium fluoride. 
followed by 55 grams of uranium dioxide, followed by 250 grams of titanium hydride, followed by 150 grams of calcium carbide, 
and then followed by 150 milliliters of ether. Thereafter, tumble the mixture at 250 RPM until the bulk of the ether evaporates. A 
gentle vacuum can be used to collect the ether. Thereafter, add in 450 grams of uranyl nitrate, followed by 400 grams of dry sodium 
nitrate, and then followed by 50 grams of bismuth trioxide. Thereafter, add in 150 milliliters of acetone, and then continue to tumble 
the mixture at 250 RPM until all the acetone evaporates. When this point is achieved, continue to tumble the mixture at 250 RPM for 
about 30 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into 
tubes, flare bodies, or similar containers under a pressure of 15,000 psi in the usual means. Flare design may vary, and different 
designs may lead to different results. Note: the devices can be used by ground vehicles and aircraft. Second note: there are numerous 
modifications to this process. Warning: use proper shielding when assembling this composition to avoid any potential radiation 
hazards. Should be ignited using a proper ignition composition. 
Burn rate: Slow. 
Water resistance: Acceptable. 
Stability: Should be used within 50 years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 31.46% uranyl nitrate, 27.97% sodium nitrate, 17.48% titanium hydride, 10.48% calcium carbide, 5.24% thorium 
fluoride, 3.84% uranium dioxide, 3.49% bismuth trioxide, 0.04% balance 
Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic mixture). 
Use: Potential composition for disrupting radar frequencies. 


06-06-003A: Radar antagonist & anti-communication composition for confusing and disrupting radio frequencies of various 
intensity: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 560 grams of potassium permanganate, 
followed by 400 milliliters of hexane. Thereafter, add in 350 grams of manganese dioxide, followed by 250 grams of aluminum 
nitride, followed by 200 grams of tantalum sulfide, followed by 80 grams of lithium metal, followed by 90 grams of calcium metal. 
followed by 400 grams of rubidium oxide, and then followed by 130 grams of rubidium metal. Thereafter. blend the mixture on 
moderate speed until the solvent evaporates—note: you must use a vacuum to remove the solvent and de-gas the mixture. Thereafter, 
place the dried mass into an airtight ball mill, filled with 400 grams of Teflon coated steel shot of 10 millimeters in diameter, and then 
tumble the mixture on moderate speed for about | hour. Note: maintain an inert atmosphere during the tumbling process. Thereafter, 
place the tumbled mass into a secure mixing bowl, equipped with a clean motorized stirrer, and then add in 75 grams of any standard 
liquid epoxy resin, and then blend the mixture on moderate speed for about 10 minutes. Thereafter, the mixture is ready for use. To 
use, the mixture simply needs to be pressed into any desirable flare body, container, tube, ect., in the usual manner, and then allowed 
to cure at room temperature in a desiccator filled with sodium hydride for 48 hours or more. Note: requires proper ignition 
composition for proper burn. Note: if desired, a small high explosive bursting charge can be fitted in the center of the flare—for 
bursting the device at any desirable location to form a fog. 

Burn rate: Slow. 

Water resistance: Acceptable. 

Stability: Should be used within 50 years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Can explode under severe conditions. 

Percentage: 26.22% potassium permanganate, 18. 73% rubidium oxide, 16.39% manganese dioxide, 11.70% aluminum nitride, 
9.36% tantalum sulfide, 6% rubidium metal, 4.21% calcium metal, 3.74% lithium metal, 3.51% epoxy resin, 0.14% impurities 
Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic mixture). 

Use: Potential composition for disrupting radar and communication frequencies. 


06-06-004A: Anti-radar composition for generating a smoke screen for confusing and disrupting laser waves: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 600 grams of finely powdered sugar, followed 
by 350 grams of red phosphorus, followed by 120 grams of iron powder. Thereafter, add in 300 milliliters of acetone, and then blend 
the mixture for about 15 minutes. Thereafter, add in 350 grams of sodium nitrate, followed by 75 grams of anhydrous rubidium-I- 
chloride. followed by 50 grams of rubidium sulfide, and then followed by 150 grams of finely divided rubidium metal, Thereafter. 
blend the mixture until the bulk of the solvent evaporates. Thereafter, place the semi-pasty mass onto a shallow pan or tray, and allow 
it to thoroughly air-dry. Thereafter, place the dried mass into a suitable ball mill. filled with Teflon coated steel shot of the usual 
diameter and weight, and then tumble the mixture at 150 RPM for about 30 to 40 minutes to form a uniform powder. Thereafter, the 


454 


4 Experimental Pyrotechnic Compositions 
mixture is ready for use. To use, the mixture needs to be pressed under high pressure into any desirable flare body, container, mold 
ect., in the usual manner. A suitable ignition composition should be used to initiate proper burn. 
Burn rate: Slow. 
Water resistance: Acceptable. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 35.39% sugar, 20.64% red phosphorus, 20.64? i i 9 idii % i idi 
hide css eae se coats oe dba ee % sodium nitrate, 8.84% rubidium metal, 7% iron, 4.42% rubidium-I- 
Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic mixture). 
Use: Potential composition for generating a smoke screen for disrupting laser waves. 


edenee aah! eecnteoate for disrupting communications and electronic devices: 

0 a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 540 grams i 

followed by 120 grams of calcium sulfide, followed by 90 grams of TronIL-oxide, flowery 1 Mee ee ae 
Thereafter, add in 250 milliliters of ether, and then blend the mixture for about 10 minutes. Thereafter, add in 50 grams of plutonium: 
IV-oxide, followed by 55 grams of radium-H-bromide (anhydrous), followed by 250 grams of. ‘finely divided radium metal, and then 
followed finally by 45 grams of finely divided beryllium metal. Thereafter, blend the mixture until the bulk of the solvent evaporates 
Thereafter, place the semi-pasty mass onto a shallow pan or tray, and allow it to thoroughly air-dry. Thereafter, place the dried mass , 
into a suitable ball mill, filled with Teflon coated steel shot of the usual diameter and weight, and then tumble the mixture at 150 RPM 
for about 30 to 40 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed 
under high pressure into any desirable mold (leaving a central hollow gap to allow for a bursting charge) utilizing a pressure of about 
10,000 psi. A standard high explosive bursting charge should be inserted there into to properly fracment the composition upon 
detonation. Note: use proper shielding facilities when carrying out this process to protect against radiation hazards. Note: the device 
can be explodes on the ground, or in the air. - 

Burn rate: Slow. 

Water resistance: Acceptable. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: May explode but under severe conditions only. 

Percentage: 43.2% potassium permanganate, 20% radium metal, 9.6% calcium sulfide, 8% tantalum sulfide, 7.2% iron-I-oxide, 
4.4% radium-l-bromide, 4% plutonium-IV-oxide, 3.6% beryllium metal . 
Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic mixture). 

Use: Potential composition for generating a particle screen for disrupting communications and electronic devices. 


06-06-006A: EMP/EMF composition for generating a fog for disrupting communications and electronic devices: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual manner, place 450 grams of potassium iodate, followed by 
95 grams of red phosphorus, followed by 190 grams of sugar, followed by 50 grams of uranium dioxide. Thereafter, ‘add in 350 
milliliters of hexane, and then blend the mixture for about 10 minutes. Thereafter, add in 55 grams of plutonium-IV-oxide followed 
by 75 grams of arsenic trioxide, followed by 100 grams of lead dioxide, followed finally by 45 grams of finely divided beryllium 
metal. Thereafter, blend the mixture until the bulk of the solvent evaporates. Thereafter, place the semi-pasty mass onto a shallow pan 
or tray, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a suitable ball mill, filled with Teflon coated steel shot 
of the usual diameter and weight, and then tumble the mixture at 150 RPM for about 30 to 40 minutes to form a uniform powder 
Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed under high pressure into any desirable flare cartridge 
container, tube, ect., under a pressure of about 10,000 psi. A standard ignition composition should be used for proper initiation. Note: 


_ use proper shielding facilities when carrying out this process to protect against radiation hazards. 


Burn rate: Moderate. 

Water resistance: Moderate. 

Stability: Should be used within 75 years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 


__ Tendency to cake: None. 


Explosive ability: May explode but under severe conditions only. 
Percentage: 42.45% potassium iodate, 17.92% sugar, 9.43% lead dioxide, 8.96% red phosphorus, 7% arsenic trioxide, 5.18% 


Plutonium-IV-oxide, 4.71% uranium dioxide, 4.24% beryllium metal, 0.11% impurities 


Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic mixture). 
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Use: Potential composition for generating a fog for disrupting communications and electronic devices. 


~ : sition for generating a cloud of particles to disrupt communications: 

Tae Gaehieenay: oa ail pees 350 grams of potassium iodate, followed by 60 grams of. pecbicae Te ee y 

150 grams of red phosphorus, followed by 100 grams of sugar, followed by 120 grams of finely pat bee) aes ee 

followed by 150 grams of sodium nitrate, followed by 150 grams of finely divi fetes etre ahs 

followed by 150 grams of thorium fluoride, ah then as in 200 ine 2 apiece ihe : eee Sileae ae a “a 

then tumble the mixture at 75 RPM for about 2 hours to form a unt er. fter, eve eeslcneeh artic 
loosely into any desirable grenade body, bomb casing, container, tube, ect, anda por g 

ar ace to as the gird mixture to expand upon explosion of the bursting charge. The device can be 

exploded on the ground or in the air, but preferably in the air. 

Burn rate: N/A. 

Water resistance: Moderate. 

Stability: Should be used within 75 years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Stable. 


tage: 22.58% potassium iodate, : 
See F iin pile, 7.74% Teflon, 7.74% uranyl nitrate, 6.45% sugar, 3.87% potassium dichromate, 0.04 


Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic oe face Mite 
Use: Potential composition for generating a particle screen for disrupting communications and electronic ; 


grams of uranyl nitrate, 


i g ium nitrate, 9.67% rubidium 
12.9% aluminum flake, 9.67% red phosphorus, 9.67% sodium a ames 


iti i i disrupt communications: 
~06- : EMP/EMF composition for generating a cloud of particles to a 
a : as empty ball mill ae 400 grams of calcium phosphide, followed by 120 egphes saa one = 90 
3 i . a 
00 grams of potassium permanganate, followed by 50 grams of jinel 
ee eee ane ih 5 ly divided rubidium metal, followed by 250 grams of 
followed by 230 grams of uranyl nitrate, followed by 175 grams of finely in ad ee ee aaa 


thorium fluoride, and then add in 200 grams of zinc flake of average commerci 


for about 2 hours to form a uniform powder. Thereafter, the mixture is ready for use. To use. the powder needs to be placed loosely 


into any desirable grenade body, bomb casing, container, tube, ect., and a black powder bursting charge then anergy ieee 2 os 
the powdered mixture to expand upon explosion of the bursting charge. The device can be exploded on the ground or in : 


preferably in the air. 

Burn rate: N/A 

Water resistance: Good. 

Stability: Should be used within 75 years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 


losive ability: Stable. one 
Pee oe calcium phosphide, 16.52% potassium permanganate, 13. 77% thorium fluoride, 12.67% uranyl nitrate, 
ge: 


flake, 9.64% rubidium metal, 6.61% calcium silicide, 4.95% red phosphorus, 275 % Te eflon, 0.09% balance 
Classification: Deflagrating explosive (classified as radioactive specialty pyrotechnic mixture). ere 
Use: Potential composition for generating a particle screen for disrupting communications and electronic ; 


11% zine 


-06- : Laser antagonist compound containing dark green pulsar: nee tha 
ae : ee bowl, sriised with any style of eons ait essere sires : anes aa be 
grams of mercury-I-chloride, followed by 450 grams of potassium chtora . ee ae Oa hen Eas estate ae 
120 grams of red phosphorus, followed by 250 grams of sugar, and then fo lowed by 35 gr ee rai 
the mixture until the bulk of the solvent evaporates. Thereafter, place the semi-dry mass onto : a P i. ees ae | 
mass to thoroughly air-dry. Once it has, place the dried mass into a suitable ball mill, filed with 150 grams pcan asta 
a ixture at 150 RPM for about 1 hour to form a uniform powder. Thereafter, the mx 

ae for: ae a ace eee nes to be pressed into any suitable flare body, ee mold, under a pressure of 
about 10,000 psi in the usual manner. A magnesium ignition composition should be used for proper ignition. 

Burn rate: 0.09 inches per second on average (depends on pressing). 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4% 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: Stable. 
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Percentage: 42.85% potassium chlorate, 23.8% sugar, 13.33% mercury-U-chloride, 11.42% red Phosphorus, 5.23% tantalum 
sulfide, 3.33% copper-II-oxide, 0.04% impurities 

Classification: Deflagrating explosive. 


Use: Potential composition for generating a smoke screen for disrupting laser guided weapons. 


06-06-009A: Flash to bang pyrotechnic composition (with smoke) for spotting: 

Into a suitable mixing bowl, equipped with a motorized stirrer, place 250 milliliters of acetone, and then followed by 75 grams of 95+ 
sodium peroxide, followed by 325 grams of potassium permanganate, followed by 120 grams of flakes magnesium (average 
commercially availability), followed by 450 grams of dry ammonium chloride, followed by 200 grams of dry sodium chlorate, and 
then followed by 300 grams of fine grained sodium hypophosphite. Thereafter, blend the mixture until the bulk of the solvent 
evaporates. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any suitable fiber or cardboard 
body container, ect., under a pressure of about 10,000 psi in the usual manner. 

Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Unknown—may explode upon ignition or if not pressed properly. 

Percentage: 30.61% ammonium chloride, 22.1% potassium permanganate, 20.4% sodium hypophosphite, 13.6% sodium chlorate, 
8.16% magnesium flake, 5.1% sodium peroxide, 0.03% balance 

Classification: Deflagrating explosive. 

Use: Potential composition for generating a flash followed by a bang (with smoke) for use in spotting and other similar activities. 
Note: Any composition containing ammonium chloride and a chlorate is subject to caution—use caution when handling this mixture. 


06-06-009B: Flash to bang pyrotechnic composition (with increased smoke) for spotting: 

As in the previous example, into a suitable mixing bowl, equipped with a motorized stirrer, place 175 milliliters of ether, and then add 
in 175 grams of 95+ sodium peroxide, followed by 189 grams of potassium permanganate, followed by 90 grams of flaked 
magnesium (average commercial availability), followed by 450 grams of dry ammonium chloride, followed by 300 grams of dry 
sodium chlorate, followed by 25 grams of carbon black, and then followed by 190 grams of fine grained red Phosphorus. 
Thereafter, blend the mixture until the bulk of the solvent evaporates. Thereafter, the mixture is ready for use. To use, the mixture 
simply needs to be pressed into any suitable fiber or cardboard body container, ect., under a pressure of about 10,000 psi in the usual 
manner, and then cure the munitions at room temperature for several days. 

Burn rate: N/A. 

Water resistance: Good. 


_ Stability: Can be stored for many years 


Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Unknown—may explode upon ignition or if not pressed properly. 

Percentage: 31.71% ammonium chloride, 21.14% sodium chlorate, 13.38% red phosphorus, 13.31% potassium permanganate, 
12.33% sodium peroxide, 6.34% magnesium flake, 1.76% carbon black, 0.03% balance 

Classification: Deflagrating explosive. 

Use: Potential composition for generating a flash followed by a bang (with smoke) for use in spotting and other similar activities. 
Note: Any composition containing ammonium chloride and a chlorate is subject to caution—use caution when handling this mixture. 


06-06-010A: Pyrotechnic composition for producing radioactive smoke for disrupting communications: 
Into a suitable empty ball mill, place 160 grams of thorium fluoride, followed by 300 grams of sodium chlorate, followed by 125 


E grams of red phosphorus, and then followed by 100 grams of potassium dichromate. Thereafter, tumble the mixture on low RPM for 


about 2 hours. Thereafter, into a clean beaker or similar container, place 125 milliliters of 95% ethyl alcohol, and then add in 45 
grams of fine grained PVC, 25 grams of carbon black, 500 grams of ammonium chloride, 175 grams of uranium dioxide, and then 
followed by 200 grams of powdered sugar. Thereafter, rapidly blend the mixture for about 30 minutes at room temperature. 
Thereafter, add in the dry tumbled mixture prepared in the beginning, and then continue to blend the entire mass for about 1 hour on 
high speed. Thereafter, the mixture is ready to be pressed. To do so, press the mixture into a desired container, tube, mold, or any 
other similar body under high pressure, and then cure the devices at room temperature for several days. 

Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 


| Flammability (1 to 10): N/A 
_ Ease of ignition (1 to 10): N/A 


457 


Experimental Pyrotechnic Compositions 


Tendency to cake: None. 

Explosive ability: Unknown. 

Percentage: 30.67% ammonium chloride, 1 8.4% sodium chlorate, 12.26% sugar, 10.73% uranium dioxide, 9.81% thorium 
fluoride, 7.66% red phosphorus, 6.13% potassium dichromate, 2.76% PVC, 1.53% carbon black, 0.05% residue 

Classification: Deflagrating explosive. 

Use: Potential composition for generating a radioactive smoke for disrupting communications. 

Note: Any composition containing ammonium chloride and a chlorate is subject to caution—use caution when handling this mixture. 


06-06-011A: Laser antagonist pyrotechnic composition for disrupting laser-guided munitions (un-tested): 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot of the usual diameter, place 45 grams of chromium-III- 
chloride, followed by 150 grams of glucose, followed by 120 grams red phosphorus, followed by 50 grams of magnesium 
phosphide, followed by 5 milliliters of mineral oil. Thereafter, tumble the mixture for about 30 minutes at 75 RPM. Thereafter, 
separate the mixture using a screen (in the usual manner), and then place it into a suitable mixing bowl or similar container, equipped 
with motorized stirrer, and then add in 75 milliliters of ether, followed by 75 milliliters of acetone, and then biend the mixture for 
about 5 minutes at moderate speed. Now, add in 70 grams of ammonium chloride, followed by 75 grams of arsenic trioxide, 
followed by 150 grams of cadmium metal (finely divided), followed by 200 grams of cesium fluoride, followed by 15 grams of 
copper chromite, and then followed by 750 grams of, ‘potassium nitrate, and then blend the mixture to form a dough like material. 
Thereafter, place the mixture onto a shallow pan or tray, and then allow the mixture to thoroughly dry (just the solvents). Thereafter, 
place the mixture into a clean ball mill, filled with 250 grams of heavy Teflon coated steel shot, and then tumble the mixture for about 
30 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the mixture should be pressed into tablets, rods, 
or discs, of any desired diameter (preferably at least 40 millimeter by 40 milliliter), under a pressure of 15,000 psi in the usual manner. 
A strong ignition composition such as a magnesium ignition composition should be used for proper ignition. 

Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Not likely. 

Percentage: 46.15% potassium nitrate, 12.3% cesium fluoride, 9.23% cadmium metal, 9.23% glucose, 7.38% red phosphorus, 
4.61% arsenic trioxide, 4.3% ammonium chloride, 3.07% magnesium phosphide, 2. 76% chromium-I1-chioride, 0.92% copper 
chromite burn catalyst, 0.05% balance 

Classification: Deflagrating explosive. 

Use: Potential composition for generating an anti-laser smoke. 


06-06-011B: Laser antagonist pyrotechnic composition for disrupting laser-guided munitions (un-tested): 

Into a suitable air-tight mixing drum, equipped with motorized stirrer, and utilizing an inert atmosphere, place 150 milliliters of 
hexane, followed by 250 grams of white phosphorus, followed by 75 milliliters of toluene, and then blend the mixture for about 15 
minutes under an inert atmosphere at room temperature. Thereafter, add in 65 grams of myristic acid, followed by 75 grams of finely 
ground boron metal, followed by 120 grams of magnesium sulfide, and then continue to blend the mixture for about 30 minutes. 
Thereafter, add in 500 grams of uranyl nitrate, followed by 15 grams of. ‘ferric arsenite, and then followed by 50 grams of hexamine. 
Thereafter, continue to blend the mixture for about 30 minutes. Now, apply a vacuum to the mixture and suck out all the liquid 
components. Once the mixture has been vacuumed dried, it is ready for pressing. To do so, simply press the mixture into any desirable 
grenade body, tube, flare, ect., under high pressure in the usual manner. but use an inert atmosphere to protect the white phosphorus 
from the air. Should be ignited using a suitable magnesium ignition composition. 

Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Not likely. 

Percentage: 46.51% uranyl nitrate, 23.25% white phosphorus, 11.16% magnesium sulfide, 6.97% boron metal, 6. 04% myristic 
acid, 4.65% hexamine, 1.39% ferric arsenite burn catalyst, 0.03% impurities 

Classification: Deflagrating explosive. 

Use: Potential composition for generating an anti-laser smoke (disrupts laser guided weapons). 


06-06-012A: Anti-thermal imaging composition for confusing and disrupting thermal imaging systems: 
Into a suitable empty ball mill, place 90 grams of powdered silicon carbide, followed by 85 grams of bismuth trioxide (Bi203), 
followed by 55 grams of black phosphorus, followed by 150 grams of magnesium peroxide, followed by 90 grams of osmium 
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waies ‘ . ace es 75 ten e siete hydride, and then followed by 120 grams of potassium picrate. Thereafter, tumble the 
} Tor about 1 hour in the absence of air. Note: use a nitrogen purge system to exclude air and moistur Th 

place the tumbled mixture into any suitable mixing bowl, blender, or vertical mixer, € uipped with i ae ae 

350 milliliters of dry hexane. Thereafter, add in 100 grams ri) allium arsenide Loe ae epee 

followed by 350 grams of silver nitrate. Thereafter, blend eae on Risener = sts se Aare : f a 7 ' 

the previous tumbling mixture, use a nitrogen purge system to exclude air and moisture. Thereafter, the mixture is read: ie = te i 

use, the mixture simply needs to be pressed into any desirable tube, container, mold, flare body, ect, under a pressure of bots 000 

psi. Thereafter, allow the munitions to cure in a vacuum dessicator equipped with nitrogen purge system to exclude air and m istur 

If desired, the mixture can be pressed into tablets or pellets, and then fitted to a canister equi sed with a central bursti oie 

dispersing the agent upon detonation to form a cloud. . eee eree 

Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years if kept away from moisture and air. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Stable 

Percentage: 28.8% silver nitrate, 14.4% zirconium hydride, 12.34% magnesium peroxide, 9.87% potassium picrate, 8.23% gallium 


arsenide, 7.4% osmium dioxide, 7.4% sili i i oxi i: 
ais 6 @ silicon carbide, 6.99% bismuth trioxide, 4.52% black phosphorus, 0.05% mixed residual 


Classification: Deflagrating explosive. 
Use: Potential composition for disrupting thermal imaging systems. 


06-06-013A: Anti-thermal imaging composition for confusing and disrupting thermal imaging systems: 
Into a suitable mixing drum or similar container, equipped with motorized stirrer in the usual manner place I 00 grams of beryilli 
oxide, followed by 75 grams of dry aluminum citrate, followed by 150 grams of Cerium-II nitrate. followed by 500 ae 
magnesium perchlorate, and then followed by 250 milliliters of hexane. Thereafter, blend the mixture for about 0 ahi a 
Thereafter, add in 100 grams of Cesium-I-iodide, followed by 150 grams of Cesium flake, followed by 25 grams of. otassin 
dichromate, and then followed by 75 grams of copper-H-nitrate trihydrate, and then continue to blend the mixture Aa about 30 
minutes. Note: more hexane may need to be added to maintain consistency. Thereafter, place the mixture onto a shallow pan ha tr 
and allow it to thoroughly dry. Once it has, place the mixture into a suitable ball mill, filled about 100 grams of hea Teflon C : 4 
steel shot, and then tumble the mixture at about 75 RPM for about 3 hours. Thereafter, the mixture is ready for use To use, si at ; 
press he mixture into any desirable flare body, tube, container, grenade. ect., under a pressure of about 10,000 psi “An cei 
composition should be used for proper ignition and burn. ar eee 
Burn rate: N/A. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 
Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 
Explosive ability: Not likely. 
ee oo % nag neste perchlorate, 12.76% cerium-Il-nitrate, 12.76% cesium flake, 8.51% cesium-I-iodide, 8.51% 

7 ° y a Q 2 : ‘. 
niles me ve ct ea 6.38% copper-I-nitrate trihydrate, 2.12% potassium dichromate, 0.03% impurities 
Use: Potential composition for disrupting thermal imaging systems. 


06-06-014A: Pyrotechnic composition for generating a radioactive smoke for disrupting communications: 

Into a suitable empty ball mill, place 340 grams of potassium chlorate, followed by 30 grams of sodium acetate followed by 900 
grams of cesiunt”’-I-iodide, and then followed by 150 milliliters of hexane. Thereafter, tumble the mixture at 150 RPM for 3b t 1 
hour in the absence of air and moisture. Thereafter, place this mixture into a suitable mixing drum, equipped with motorized stir 
and then add in 250 grams of antimony trisulfide, followed by 200 grams of red phosphorus, and then finally by 400 grams o a 
potassium dichromate. Thereafter, blend the mixture on moderate speed for about 1 hour in the absence of air al eee i 
Thereafter, the mixture is ready for use. To use, simple press the material into any desired flare body, tube, ect., under high pean 


Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 
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Experimental Pyrotechnic Compositions 


Explosive ability: Stable 
Percentage: 42.45% cesiunt=’-iodide, 18.86% potassium dichromate, 16.03 % potassium chlorate, 11.79% antimony trisulfide, 


9.43% red phosphorus, 1.41% sodium acetate, 0.03% mixed balance 


Classification: Deflagrating pyrotechnic composition. 
Use: Potential composition for disrupting communications-—spec 


megahertz frequency range. 


ifically single side band frequencies ranging from 100 to 600 


for disrupting radar frequencies: 
exane, and then add in 500 grams of Curium 
Ilium hydride, followed by 500 grams of 


06-06-015A: Radioactive pyrotechnic compositions for flares to produce a smoke 
Into a suitable mixing bowl, equipped with motorized stirrer, place 500 milliliters of bh 
metal flake, followed by 700 grams of strontium nitrate, followed by 200 grams of bery 
powdered sugar, followed by 40 grams of copper-I-chromite, followed by 400 grams of hexachloroethane, followed by 150 grams 
of zinc dust, followed by 400 grams of anhydrous aluminum nitrate, and then blend the mixture on high speed in the absence of air 
and moisture for about 30 minutes. Thereafter, add in 300 milliliters of acetone, followed by 100 grams of diethylamine 
hydrochloride, and then followed by 500 grams of cesium metal powder, and then continue to blend the mixture for about 50 
additional mixtures. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desired flare body, 
grenade body, tube, ect., under high pressure and then cured in an oven at ordinary temperature. Prime with magnesium based ignition 
compositions. If desired, the mixture can be used in burster type munitions. Note: proper shielding facilities must be used to protect 
against radiation hazards. Note: flare bodies and similar containers should be Lead lined, or Boron lined. 


Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 


Explosive ability: Stable 
Percentage: 20.05% strontium nitrate, 14.32% curium metal, 14.32% cesium metal powder, 14.32% powdered sugar, I 1.46% 


anhydrous aluminum nitrate, 11.46% hexachloroethane, 5.73% beryllium hydride, 4.29% zinc dust, 2.86% diethylamine 
hydrochloride, 1.14% copper-L-chromite, 0.05% balance 

Classification: Radioactive deflagrating pyrotechnic composition. 

Use: Potential composition for disrupting radar frequencies. 
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06-06-016A:Pyrotechnic composition for disrupting radio frequencies: 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 500 grams of potassium chlorate, followed by 400 
grams of powdered sugar, and then followed by 100 grams of powdered aluminum. Thereafter, tumble the mixture at 250 RPM for 
about 2 hours. Thereafter, place the tumbled mixture into a suitable mixing bowl. equipped with motorized stirrer, in the usual means, 


and then add in 500 milliliters of acetone, and then add in 450 grams of potassium permanganate, followed by 500 grams of 
tantalum sulfide, followed by 250 grams of iron-I1I-bromide (anhydrous), and then followed by 300 grams of yttrium nitrate. 
Thereafter. blend the mixture on moderate speed for about 30 minutes. Thereafter, add in 60 grams of copper-I-iodide. and then 
followed by 400 grams of powdered bismuth. Thereafter, blend the mixture for an additional 30 minutes. Note: more solvent may or 
may not be needed. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be pressed into any desired flare 
body, and then cured in an oven or at room temperature in the usual manner. A suitable ignition composition should be used for proper 


burn. 

Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (4 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Stable 

Percentage: 16.89% potassium chlorate, I 6.89% tantalum sulfide, 15.2% 
13.51% powdered bismuth, 10.13 % pttrium nitrate, 8.44% iron-II-bromide, 
0.04% residual balance 

Classification: Radioactive deflagrating pyrotechnic composition. 

Use: Potential composition for confusing radio frequencies. 


potassium permanganate, 13.51% powdered sugar, 
3.37% powdered aluminum, 2. 02% copper-II-iodide, 


06-06-017A:Smoke composition for confusing lasers and radio frequencies: 
Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 600 grams of potassium chlorate, followed by 600 


grams of powdered bituminous coal, followed by 100 grams of powdered red phosphorus, and then followed by 50 grams of 
antimony pentasulfide. Thereafter, tumble the mixture at 75 RPM for about 3 hours. Thereafter, place the tumbled mixture into a 
suitable mixing bowl, equipped with motorized stirrer, in the usual means, and then add in 1000 milliliters of hexane, and then add in 
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Experimental Pyrotechnic Compositions 


Thereafter, i 30 mi 
bekaa sips ae on aban speed for about 30 minutes. Note: more solvent may or may not be needed. Thereafter, th 
ly - To use, the mixture simply needs to be pressed into any desired smoke pot, grenade body tube container ° 


Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 

Explosive ability: Stable 


Sphere : bk reese eee 5.78% powdered bituminous coal, 15.78% ammonium chloride, 13.15% anhydrous 

» 10.52% starch, 9.21% uranyl nitrate, 7.89% i i i "26 
131% Aisi cela esae a pce ye % calcium sulfide, 7.89% strontium nitrate, 2.63% red phosphorus, 
Classification: Deflagrating pyrotechnic composition. 


Use: Potential iti i i 
composition for generating a smoke to confuse laser guided weapons, and possibly for confusing radio frequencies 


paar ise anes and anti-communication composition: 
0 a Suita e ba mill , filled with 350 grams of Teflon coated steel shot, place 400 grams of potassi i 
ae Re ee pea by 100 grams of soft wood charcoal, and ic Coe ihe hae pene ae i 
pia na bares a into a separate ball mill, filled with 350 grams of Teflon coated steel shot, place 400 grams of red 
tl = sets he Hei of Rhenium metal flake, followed by 700 grams of strontium nitrate. Thereafter, tumble the 
motorized stirrer, such as a Sigma ce eee Ge ale é see sng equipped Hs 

g ‘ exane, and t i i j 
oe sa An - ee and then followed by 300 grams of radium Tea eee Gee 
sere pe net atie a ie ere: Thereafter, the mixture is ready for use. To use, the mixture needs to be 
se apo ana ain -, under high pressure, and then cure the munitions in an oven at moderate temperature. 
Burn rate: N/A. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 
Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 
Explosive ability: Stable 


Percentage: 23.33% stronti 7 idi. iodi ] 
g 6 strontium nitrate, 16.66% rubidium-I-iodide, 13.33% potassium dichromate, 13.33% red Phosphorus, 10% 


radium metal flake, 8.33% rhenium metal flak 9 , i i 
bs ee flake, 6.66% mercury-II-thiosulfate, 5% barium oxide, 3.33% soft wood charcoal, 0.03% 


. ye . ; 
Use: Potential composition for gs enerating a smoke to confuse laser 21 tided weapons, and possibly for confusing radio frequencies 
7 = : iS . 


IRS eer ear etal beh concealing against thermal and infrared imaging systems: 
pepe eee : oyu with motorized stirrer, place 400 grams of finely powdered bismuth, followed by 600 grams of 
Reser Ais sia He H hate of cesium chloride, followed by 400 grams of powdered sugar, followed by 300 grams of 
eee ie : ollowed by 1200 grams of sodium nitrate. Thereafter, add in 800 milliliters of acetone, and then blend hi 

gh speed for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be ee 


. Ee t, = . 5 ainer, ect. under hi h Tress cure ¢ i i V WwW 


Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 


- Tendency to cake: None. 
___ Explosive ability: Stable 
___ Percentage: 38.70% sodium nitrate, 19.3 
: 38. , 19.35% red phospho DY i 
Bre Su cin CRIS eae 2 phorus, 12.9% powdered bismuth, 12.9% powdered sugar, 9.67% zine 


Classification: Deflagrating pyrotechnic composition. 
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Use: Potential composition for generating a smoke for concealing. 


-06- : jalty flash powder for harassing thermal imaging devices: ; 
a : Cae eealt or saical mixer, place I 90 grams of silver nitrate, followed by 80 grams of dimethylpyrone methyl 


perchlorate. Thereafter tumble or rotate the mixture at 150 ae - ieee 30 hes snags anatniee pes hes tenner nee 
: g : ; ov ; 

into a suitable mixing bowl, equipped with motorized stirrer, and then add in gral Cea (aa eee a pee 

j i yer-I-iodide, followed by hafnium dioxide, followed by 150 gra. : 
of nitrocellulose, followed by 90 grams of silver-I iodide, ; J ee Fis een cain lead 6 

d by 120 gram of anhydrous aluminum chloride. Thereafter, a in 30( , and 

ee ee of ae ae for about 50 minutes. Thereafter, the mixture is ready for use. To ee the aie ee 
needs to be pressed into any desirable flare body, tube, container, ect., under a pressure of about 5,000 psi, and then cur 


oven to exclude moisture and air. 

Burn rate: N/A. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 22.59% potassium chlorate, 
10.16% silver-I-iodide, 9.03% dimethylpyrone methyl perchlorate, 
Classification: Deflagrating pyrotechnic composition, 
Use: Potential military composition for disrupting thermal imaging systems. 


21.46% silver nitrate, 16.94% red phosphorus, 1 3.55% anhydrous aluminum chloride, 
6.21% nitrocellulose, 0.06% mixed residual balance 
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7. Firework Compositions 


Chemicals NOT used in this section but capable of being used in Fireworks (binders are not included) NOTE: 
The chemicals listed below can be used to make fireworks, but are relatively unseen by most pyrotechnics enthusiasts. and 
manufacturers. It should be noted, that most of the following chemicals are classified as primary explosives, but most can self- 
deflagrate, which means, they burn on their own power, and do not require oxidizing agents or reducing agents. 

NOTE: The following listings are taken from The Preparatory Manual of Explosives, by Jared Ledgard. 


1. Ammonium Chlorate 


AC forms colorless crystals or a white powder. AC is very 
soluble in water, and as a result, this decreases the popularity 
for its use. The salt can detonate by percussion or shock, but is 
relatively stable. In can be used in making initiation 
compositions when mixed with heavy metal chromates, 
perchlorates, or dichromates for use in blasting caps or 
detonators. AC can also be used in making priming mixtures 
with primary explosives for use in bullets ect,. AC is primarily 
used in fireworks, and a variety of pyrotechnic compositions. 
It is also heavily used in high performance rocket propellants 
alone, or mixed with its perchlorate with aluminum or other 
powdered metals. AC is a strong oxidizer, and mixtures with 
| combustible materials ignite rapidly and violently. 
Method of Preparation 1: Dissolve 300 grams of sodium 
chlorate into 720 milliliters of water. Then add 174 grams of 
28 — 30% ammonia solution, or 450 grams of 10% ammonia 
solution, or pass 48 grams of anhydrous ammonia into the 
chlorate solution while stirring the chlorate solution. 
Thereafter, place this mixture into an ice bath, and chill to 0 
Celsius. Then, pass 1000 grams of dry carbon dioxide into the 
reaction mixture at a steady rate while stirring the reaction 
mixture and maintaining its temperature at 0 Celsius, or add in 
small pieces, 900 grams of dry ice. After the carbon dioxide 
addition, continue to stir the reaction mixture for 30 minutes 
at 0 Celsius, and then filter-off the precipitated sodium 
bicarbonate. Thereafter, recrystallize the ammonium chlorate 
from the reaction mixture. Note: Do not over recrystallize the 
ammonium chlorate from the reaction mixture: this means 
only remove about 80% of the water during the 
recrystallization process. If a rotary evaporator is available, 
place the filtered reaction mixture there into, and remove the 
water under high vacuum. [Ef boiling the mixture at 100 
Celsius during the recrystallization process causes some 
decomposition of the ammonium chlorate, place the filtered 
reaction mixture into a shallow pan, and heat the pan at 50 
Celsius while blowing air over the surface of the liquid. Do 
this until dry solid remains (a small portable cooling fan can 


2. Ammonium Picramate. 


Ammonium picramate forms highly flammable crystals, which 
ignite easily and burn violently. The crystals are easily 
detonated by heat, sparks, shock, flame, and percussion. 
Ammonium picramate like similar compounds are used 
extensively in priming mixtures for bullets and the like, 
initiation (ignition) charges for blasting caps and detonators, 
fireworks and other pyrotechnic compositions, and in high 
performance gun propellants and rocket propellants. 
Ammonium picramate should be stored submerged in 
kerosene. 


Method of Preparation 1: Into a flask, place 400 grams of 
picric acid, and then add about 100 grams of water. Then stir 
the mixture to form a paste. Thereafter, rapidly add 230 grams 
of 13% ammonia solution while stirring the paste. After the 
addition of the 13% ammonia solution, stir the mixture for 20 
minutes, and then place the flask into an ice bath and cool to 0 
Celsius. When the mixture reaches 0 Celsius, slowly add 2948 
grams of a 9% ammonium bisulfide solution over a period of 4 
hours while keeping the reaction mixture at 0 Celsius and 
stirring. After the addition of the 9% ammonium bisulfide 
solution, filter-off the blood red semi-solid mass. and then 
wash (several times with the same washing portion) with six 
50-milliliter portions of carbon disulfide (to remove the sulfur 
and other impurities). After the washing, vacuum dry or air- 
dry the product. Note: The carbon disulfide can be recycled by 
distillation. 


be used). After the recrystallization process, vacuum dry or 
air-dry the crystals, and the store them in an amber glass bottle 
in a cool dry place. 
3. Sodium picramate 


Sodium picramate forms stable crystals, which ignite rapidly 
and burn violently. The crystals are used in priming 
compositions for bullets and the like, initiation compositions 
for blasting caps and detonators, high performance rocket 
propellants, fireworks and a variety of pyrotechnics 
compositions for flares, incendiaries, and signals. It is also 
used as an intermediate in the production of other high 
explosives. Sodium picramate should be stored submerged in 


kerosene. 


Method of Preparation 1: Into a flask, place 400 grams of 
picric acid, and then add about 100 grams of water to form a 
paste. Then prepare a solution by dissolving 70 grams of 
sodium hydroxide into 400 milliliters of water. After adding 
the sodium hydroxide to the water, allow the solution to cool 
to room temperature, and then rapidly add this sodium 
hydroxide solution to the picric acid paste while vigorously 
stirring the paste. After the addition of the sodium hydroxide 
solution, continue stirring the mixture for 20 minutes. 
Afterwards. place the reaction mixture into an ice bath, and 
cool to 0 Celsius. After which, slowly add 2948 grams of 9% 
ammonium bisulfide solution over a period of 4 hours while 
keeping the reaction mixture at 0 Celsius and stirring. After 
the addition of the 9% ammonium bisulfide solution, filter-off 
the product, and then wash the product (several times with the 
same washing portion) with six 50-milliliter portions of 
carbon disulfide (to remove the sulfur and other impurities). 
After washing the product with carbon disulfide, vacuum dry 
or air-dry the product. Note: The carbon disulfide can be 
recovered by distillation. 


4, NTA 
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NTA forms hygroscopic crystals or powder, which are soluble 
in water, acetone, isopropyl alcohol, and ether. It is used in 
blasting caps and detonators when mixed with RDX, making 
demolition charges when admixed with nitrocellulose or nitro 
starch, and in priming mixtures with lead styphnate, lead 
azide, or diazodinitrophenol. NTA is acidic and readily forms 
salts with strong alkalies—all the salts of NTA are explosive, 
and are primary explosives. The salts of NTA can easily be 
prepared by precipitation of the corresponding salt with a base 
such hydroxide or carbonate. 
Method of Preparation 1: 


Step 1: Preparation of guanazine hydrobromide 


Into a 3-neck flask equipped with a thermometer and 
motorized stirrer, place 600 milliliters of water, and then chill 
to about 5 Celsius in an ice bath. Afterwards, slowly add 242 
grams of 99% anhydrous hydrazine while stirring the water. 
Then, carefully add 400 grams of cyanogen bromide over a 
period of 2 hours while stirring the reaction mixture, and 


maintain its temperature below 35 Celsius. After the addition, 
stir the reaction mixture for about 30 minutes, and then rapidly 
add another 400 grams of cyanogen bromide over a period of 
30 minutes while rapidly stirring the reaction mixture and 
maintaining its temperature below 35 Celsius. After the 
addition, stir the reaction mixture for 4 hours, and then stop 
stirring, and allow the reaction mixture to stand for 24 hours. 
Then, add 400 milliliters of isopropyl alcohol, and then stir the 
reaction mixture for about 20 or 30 minutes. Thereafter, filter- 
off the precipitated product, wash with 400 milliliters of 
isopropy! alcohol, and then carefully vacuum dry, or air-dry 
the product. The result will be about 400 grams of guanazine 
hydrobromide with a decomposition point of 257 Celsius. 


Step 2: Preparation of NTA 


Into a 3-neck flask equipped with a motorized stirrer, 
thermometer, and gas outlet tube, place 450 grams of sodium 
nitrite, and then 600 milliliters of water. Then, rapidly stir the 
mixture while heating to 90 Celsius. This mixture will be 
designated solution A. Now, while solution A is being heated, 
prepare a second mixture, designated solution B, by placing 60 
grams of guanazine hydrobromide into a beaker, and then add 
150 milliliters of water. During the mixing, stir rapidly. After 
adding the water, add with stirring, 27 grams baking soda. 
Right after which, warm the solution to 30 or 40 Celsius until 
no more gas evolution takes place. While solution B is 
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reacting, add 152 grams of copper nitrate trihydrate to solution 
A with rapid stirring. During the addition of the copper nitrate. 
keep solution A around 90 Celsius. Thereafter, add solution B. 
drop wise, to solution A while rapidly stirring solution A and 
maintaining its temperature around 90 Celsius. After the 
addition, continue to stir the reaction mixture for 90 minutes 
with stirring. After which, remove the heat source and allow 
the reaction mixture to cool to room temperature. Then filter- 
off the precipitated product, and then vacuum dry or air-dry 
Next, take the dry filtered-off product, and place into a 
suitable beaker containing 300 milliliters of 70% nitric acid 
and then allow this acid mixture to stand for about 2 hours 
Afier 2 hours, extract the acid mixture with ten 500-milliliter 
portions of diethyl ether. After the extraction, combine all 
ether fractions, if not already done so, and then evaporate-off 
the ether using a rotary evaporator, or carefully distill-off the 
ether until dry solid remains. When dry solid remains, remove 
the solid form the flask, and then recrystallize from 1000 


milliliters of isopropy! alcohol, and the i 
eee ; m vacuum dry or air-dry 


NTO is a white crystalline compound, which is moderately 
soluble in water giving a yellow solution. It is relatively 
acidic, and forms stable salts with many metals—most of 
these salts are capable of deflagrating, and the heavy metal 
salts are primary explosives, which easily detonate. The 
potassium, sodium, and lithium salts of NTO are prepared by 
condensing NTO with a strong base such as the hydroxide or 
carbonate. The ammonium and diamine salts have also been 
prepared from the corresponding ammonia and amino 
compounds. NTO is highly resistant to shock, friction, and 
percussion and is more stable overall then RDX. NTO is 
somewhat expensive to manufacture, but the cost is 
outweighed by its remarkable performance as a high 
explosive. It can be alloyed with many secondary explosives 
for use ina wide variety of explosives charges. It can also be 
used in high performance gun propellants with nitroglycerine 
or nitrocellulose, and in rocket propellants with vitromethane 
and hydrazine, or ammonium perchlorate and a powdered 
sae Salts of NTO are prepared by treating NTO with a 
a a re carbonate in ether, followed by addition of 


ee 
TADA is an interesting high explosive with excellent 


properties and resistance to shock, friction, and percussion. It 
is one of only a few compounds that demonstrate excellent 


explosives properties without actually having any nitro groups 
Even though TADA has excellent explosives properties, it is ) 
primarily used soley in the manufacturer of rocket propellants 
when admixed with ammonium perchlorate, HMX, or 
nitrocellulose and a reducing agent. However, TADA can be 
used in the preparation of explosive charges when mixed with 
nitroglycerine, or other liquid explosives. Because of cheaper 
methods of preparation (as in the following procedure), its 
popularity is increasing. TADA can also be used in 
pyrotechnic compositions for use in flares, fireworks, and 
incendiaries. 


Method of Preparation 1: 
Step 1: Preparation of TO 
Place 460 milliliters of 85% formic acid and 446 grams of 


semicarbazide hydrochloride into a flask, and then heat the 
mixture to 50 Celsius while stirring until all of the 


Method of Preparation 1: 1. Prepare a hydrogen cyanide 
solution by dissolving 28 grams of 99% hydrogen cyanide into 
220 grams water, and then cool the solution to 0 Celsius. 2. 
Prepare a second solution by dissolving 74 grams of sodium 
azide into 200 grams of water, and then cool this solution to 0 
Celsius. Now, slowly add drop wise, the hydrogen cyanide 
solution to the sodium azide solution over a period of 20 
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| semicarbazide hydrochloride has dissolved. After the 
semicarbazide has dissolved, distill the mixture at 100 Celsius 
to remove excess formic acid, and continue the distillation 
until precipitation of a solid begins. When precipitation 
begins, rapidly add 600 milliliters of water to the flask, and 
continue the distillation at 100 Celsius until the solid contents 
in the flask are near dryness. After which, remove the heat 
source, and allow the mixture to cool to room temperature. 


Step 2: Preparation of NTO 


Slowly add 1000 milliliters of 70% nitric acid to the cooled 
flask containing the TO mixture (prepared in step 1). After the 
addition of the 70% nitric acid, heat the resulting mixture with 
strong stirring to 55 Celsius for 40 minutes. The reaction is 
exothermic (heat produced) and brown fumes evolve (be 
careful that the reaction temperature does not go above 55 
Celsius. If the temperature begins to climb over 55 Celsius, 
remove the heat source until the reaction mixtures temperature 
reduces). After 40 minutes, remove the heat source, and then 
cool the reaction mixture to 5 Celsius using an ice bath. Then 
keep at 5 Celsius for 1 hour, and then filter-off the precipitated 
product. Then wash the precipitated product with 200 
milliliters of ice water, and then dry the NTO in an oven at 70 
Celsius for approximately 24 hours. 


air-dry the product. 
—t 


| minutes while keeping the temperature of the sodium azide 
solution at 0 Celsius and stirring. Next, add 1 grams of copper- 
Il-sulfate pentahydrate while stirring the reaction mixture. 
Afterwards, prepare another solution by mixing 54 grams of 
35 — 36% hydrogen peroxide, 4 grams of water, and 6 grams 
of 88% formic acid, and then cool this solution to 0 Celsius. 
Then slowly add, drop wise. this solution to the reaction 
mixture over a period of 90 minutes while keeping the 
temperature of the reaction mixture at 0 Celsius and stirring. 
After the addition of the hydrogen peroxide/water/formic acid 
solution, remove the ice bath and then stir the reaction mixture 
at room temperature for one hour. After one hour, heat the 
reaction mixture to 30 Celsius while stirring. Right when the 
temperature of the reaction mixture hits 30 Celsius, increase 
the heat to 40 Celsius, and heat at this temperature for 2 hours 
with stirring. After 2 hours, raise the temperature to 90 
Celsius, and then heat the reaction mixture at this temperature 
for 6 hours with stirring. After 6 hours, add 62 grams of 
ammonium chloride, and then reduce the heat to 50 Celsius. 
Then stir the reaction mixture at 50 Celsius for 2 hours. 
Thereafter, remove the heat source, and then cool the reaction 
mixture to 10 Celsius by means of an ice water bath while 
continuously stirring the reaction mixture. Keep at the reaction 
mixture at 10 Celsius while stirring for 1 hour. After 1 hour, 
filter-off the precipitated crystal product, and then wash the 
crystals with 100 milliliters of cold water. Then vacuum dry or 
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| Styphnic acid is a yellow crystalline solid with a melting point 
of 176 Celsius. It is insoluble in water, but soluble in alcohol, 
ether, and acetic acid. Styphnic acid turns deep yellow on 
contact with air, so it should be stored in tightly sealed bottles 
in a cool place. The compound is corrosive and readily forms 
salts with metal hydroxides and carbonates—many of which 
are primary explosives, i.e., lead styphnate. Styphnic acid 
burns rapidly and violently when ignited. For safety reasons, 
styphnic acid should be stored wet with 10% water. It is used 
primarily in the manufacture of lead styphnate, but is used 
with outstanding results in explosives compositions when 
mixed with nitrocellulose, sodium nitrate, or ammonium 
perchlorate and adding inert fillers such as sodium sulfate, 
wax, paraffins, glue, oils, or gum Arabic. It is also widely 
used in initiating compositions along with lead styphnate. or 
in combination with lead azide or diazodinitrophenol. 
Styphnic acid also demonstrates potential use in fireworks and 
other pyrotechnic compositions. 

Method of Preparation 1: Place 220 grams of resorcinol, 840 
milliliters of 16% nitric acid, and 1900 grams of crushed ice 
into a suitable flask fitted with a stirrer. When the resorcinol 
has been dissolved, prepare a new solution by dissolving 300 
grams of sodium nitrite into 1830 milliliters of water, and then 
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Method of Preparation 2: 
Step 1: Preparation of Dinitroresorcinol monohydrate 


To 16 liters of water add and dissolve 440 grams of resorcinol. 


and then 452 grams of 98% sulfuric acid. Immediately 


add this sodium nitrite solution to the resorcinol/nitric acid 


[ solution slowly. over a period of 60 minutes with vigorous _| 


stirring. After the addition, place 800 milliliters of 60% nitric 
acid into a suitable flask and heat to 60 Celsius. After which, 
slowly transfer (portion wise) the resorcinol/nitric acid 
mixture into the hot 60% nitric acid over a period of 4 hours 
while maintaining the temperature of the 60% nitric acid at 60 
Celsius and stirring. After the addition, raise the temperature 
of the mixture to 82 Celsius, and then heat at 82 Celsius for 30 
minutes. After which, slowly raise the temperature to 97 
Celsius while stirring, and heat for 90 minutes at 97 Celsius. 
Afterwards, remove the heat source and allow the mixture to 
cool to room temperature. After which, filter-off the 
precipitated styphnic acid, wash with 2000 milliliters of cold 
water, and then vacuum dry or air-dry the product. 


thereafter, add 6800 grams of crushed ice to mixture, and then 
stir the mixture vigorously until the internal temperature of the 
mixture reaches about 0 Celsius. Then prepare a solution by 
dissolving 600 grams of sodium nitrite into 3200 milliliters of 
water, and then add this sodium nitrite solution to the 
sulfuric/resorcinol mixture over a period of 6 minutes while 
vigorously stirring the mixture and maintaining its temperature 
below 5 Celsius. After the addition of the sodium nitrite 
solution, continue to stir and cool the reaction mixture below 5 
Celsius for 30 minutes. Note: A precipitate will begin to form. 
After the 30 minute period, filter-off the precipitated 
dinitroresorcinol monohydrate, and wash with several hundred 
milliliters of cold water (use gravity filtration). 


Step 2: Preparation of Styphnic acid 


Place 3000 milliliters of 40% nitric acid into a beaker, and 
then gently heat this mixture to about 30 Celsius. Thereafter, 
carefully mix the moist filter cake, prepared at the end of step 
1 to the nitric acid solution over a period of about 30 minutes, 
while stirring the nitric acid and keeping its temperature 
around 30 Celsius. Immediately after the first addition of the 
filter cake, nitrogen oxide gases will be evolved, followed by 
the formation of a foam (the foam will dissipate after about 10 
minutes). After the addition, raise the temperature of the 
mixture to 95 Celsius, and then hold this temperature for 1 
hour. After heating for 1 hour, remove the heat source and 
allow the reaction mixture to cool to room temperature. Note: 
A precipitate will form. When the reaction mixture reaches 
room temperature, filter-off the precipitated product, wash 
with 300 milliliters of 2% nitric acid, and then with 600 
milliliters of cold water. Then vacuum dry or air-dry the 
product. The result will be pale yellow crystals, well suitable 
for use in preparing lead styphnate, or styphnic acid 
compositions. | 


8. . * . —- 
Picramic Acid - 9. Ammonium Picrate 
Oo OH ie 
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Picramic acid forms dark red needles, with a melting point of 
170 Celsius. It is insoluble in water, but soluble in glacial 
acetic acid and benzene. A small sample of picramic acid 
explodes in contact with a flame producing a brilliant flash, 
and larger samples ignite rapidly and burn violently. Its chief 
uses are in the manufacture of picramates for use in primary 
explosive compositions for blasting caps and detonators and 
pyrotechnic compositions, and in the preparation of 
compositions for flares, incendiary compositions. fireworks, 
and many other pyrotechnic compositions. It also has 
Significant use in rocket propellants, and high performance 
gunpowders. Picramic acid can be used in explosives charges 
When mixed with nitrocellulose, TNT, or other secondary : 
explosives for use in demolition charges. 


| 


Ammonium picrate forms bright yellow scales, or 
orthorhombic crystals, which are insoluble in water. The 
crystals explode easily from heat, shock, friction, fire, and 
percussion. Ammonium picrate is commonly used in priming 
compositions for bullets and the like, initiation compositions 
for blasting caps and detonators, high performance rocket 
propellants, and fireworks and other pyrotechnic 
compositions. Ammonium picrate should be stored submerged 
in kerosene. : 


| Method of Preparation 1: Dissolve 100 grams of ammonium | 


1 Method of Preparation 1: Bubble 3 grams of ammonia gas 
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picramate in 1000 milliliters of cold water while stirring the 
water (if some of the ammonium picramate fails to dissolve, 
add an additional 400 milliliters of water). To this solution, 
add drop wise, over a period of ten minutes, 26.8 grams of 
glacial acetic acid. After the addition of the glacial acetic 
acid, filter-off the product, wash with 400 milliliters of cold 
water, and then dry in an oven at 80 Celsius for 1 hour. Note: 
Salts of picramic acid are made by neutralizing picramic acid 
with metal hydroxides or carbonates. Most salts of picramic 
acid are primary explosives. 


into 400 milliliters of benzene. Then, stir the mixture while 
slowly adding and dissolving 38 grams of finely divided 
(powdered) picric acid. Keep the reaction mixture at room 
temperature (a cold water bath may or may not be needed). 
While slowly adding the picric acid, bubble another 3 grams 
ammonia gas into the reaction mixture. After the addition of 
the ammonia gas and the picric acid, stir the solution for 2 
hours at room temperature. The ammonium picrate will begin 
to separate shortly after the first couple of additions of the 
picric acid. After 2 hours, filter-off the ammonium picrate, 
wash with 500 milliliters of water, and then vacuum dry or air- 
dry the product. Do not use heat to dry the ammonium picrate. 
pieric acid 


ED Biguanide diperchlorate 


w 2HCIO, 
HN NH NH 4 


Biguanide diperchlorate forms white crystals with a melting 
point of 218 Celsius. The crystals are thermally stable. and 
can be alloyed with many other secondary explosives for use a 
variety of applications including explosives charges, 
warheads, and other munitions. Biguanide diperchlorate is an 
effective propellant either by itself, or when admixed with 
nitrocellulose, nitro starch, HMX, or nitroglycerine for use in 
high performance gun propellants, and rocket propellants. It is 
also very useful as a substitute for PETN in blasting cords and 
PETN compositions—BDC is more stable then PETN. 
Biguanide diperchlorate is impact insensitive, and is 
commonly used with ammonium nitrate and ethylenediamine 
dinitrate for use in melt cast compositions along with TATB 
for demolition charges, missile warheads, and mortar bombs. 
Method of Preparation 1: Dissolve 60 grams of biguanide 
into 1000 milliliters of 95% ethanol, and then cool this 
mixture to 5 Celsius by means of an ice bath. (Note: shortly 
after, some of the biguanide will recrystallize out; never mind 
this). Now dissolve 170 grams of 70% perchloric acid into 
200 milliliters of 95% ethanol (take caution, add the 
perchloric acid to the ethanol slowly). Afterwards, slowly add 
this perchloric acid/ethanol solution to the biguanide mixture 


over a period of about 6 hours while keeping the reaction 
temperature around 5 Celsius. Note: After about 1/3 of the 
perchloric acid mixture has been added, the crystallized 


A 
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[ biguanide, formed earlier, will re-dissolve. After the addition 
of the perchloric acid mixture, add 1000 milliliters of ethyl 
acetate, and then place the mixture into a rotary evaporator: 
apply sufficient vacuum to evaporate the reaction mixture to 
“near” dryness: remove about 90% of the total volume. After 
which, add 500 milliliters of ethyl acetate, and then evaporate 
the reaction mixture using the same rotary evaporator to near 
dryness: remove about 90% of the total volume. After which, 
repeat the process once more using one last portion of ethyl 
acetate, 500 milliliters, and evaporating to near dryness: 
remove about 90% of the total volume. Now, remove the 
contents from the rotary evaporator, and filter-off any 
precipitated product. Then wash the product with 500 
milliliters of ethyl acetate, and then vacuum dry or air dry the 
product. The result will be 160 grams of the product as a 
white solid. Note: If a rotary evaporator is not available, 
simply use a standard distillation apparatus to remove the 

| ethyl acetate, and ethanol. 


The following table outlines the chemicals listed in the previous table, and their use in possible firework compositions. 


TABLE AA (Active chemicals verse oxidizers): The result of the actual mixture can vary widely: 
1. oo 2. Barium Nitrate 3. Strontium 4, Ammonium 5. Potassium 
itrate Nitrate 
a ; 5 2 Perchlorate Perchlorate 
2. Ammonium 1 part to | part 1 part to 2 parts i ae 3 
part to 3 parts 1 part to 3 parts 1 part to 4 part 
Picramate (may explode when | (may explode when (Low order of (Low order of Possibly a0 ° 
ignited) ignited) activity) activity) I activity upon 
bp ——— oath ignition) 
3. Sodium 1 part to 1 part 2 parts to 1 part 3 parts to 1 part 4 parts to | part 5 parts to | part 
picramate (may explode when | (may explode when (Low order of (Low order of (Low order of 
ignited) ; ignited) activity) activity) activity) 
‘NI Any combination | Anycombination | Anycombination | Any combination 
.NTO 1 pelt to 2 parts 1 part to 3 parts 1 part to 3 parts 1 part to 1 part Any combination 
(may explode when (Stable) (Stable) (may explode when 
| esha ignited) —_ ignited) 
. Styphnic Acid 0 Any combination Any combination Any combination 1 part to 1 part 
(forms dangerous 
shock sensitive 
mixture) 


7. TADA 


diperchlorate 


1. Powdered 
Aluminum 


2. Powdered 
Sulfur 


3. Charcoal 


8. Picramic Acid 1 part to 1 part 1 part to 2 parts 1 part to 3 parts Any combination 
(may explode when | (may explode when (Low order of 
ignited) ignited) activity) 
9. Ammonium Any combination 2 parts to 2 parts 2 parts to 3 parts ¥2 part to 4 parts 
Picrate : 
10. Biguanide 0 0 Any combination 0 


4. Antimony 
Sulfide 


7. Teflon 
or other 
Polymer 


Magnesium 
Powder 


1. Ammonium 0 (forms 0 3 
parts to 1 4 parts to 2 
Chlorate dangerous | recommended, : combination : ie - 
(dangerous) mixture). but try 1 part Soult 
to 5 parts burning 
(forms mixture) 
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dangerous Ty 
mixture). 
2. Ammonium 1 part to 1 2 parts to 1 2 parts to 2 1 part to 1 | 2 parts to 2 2 parts to 2 4 parts to 1 
Picramate 
3. Sodium Any Any Any Any Any 5 
picramate combination | combination combination L combination | combination | combination | combinatio 
n 
4.NTA 0 1 part to 4 5 parts to 2 5 parts to 3 5 parts to 1 
5. NTO 1 part tol 1 part to 1 4 parts to 1 4 parts to 1 4 parts to 1 5 parts to 1 
6. Styphnic 0 (forms 1 part to 1 2 parts to 1 5 parts to 1 0 (forms 0 (forms 
Acid dangerous dangerous dangerous 
shock shock shock 
sensitive sensitive sensitive 
compounds compounds compounds 
on prolonged on on prolonged 
torage) prolonged storage) 
storage) 
7.TADA 2 parts to 1 1 part to 1 0 (forms 1 part to 1 1 part to 1 4 parts to 1 
dangerous (3 parts to 
mixture) 1 when 
using 
Teflon) 
8. Picramic 4 parts to 1 4 parts to 1 2 parts to 3 0 4 parts to 1 
Acid I 
2 parts to 1 2 parts to 2 1 part to 1 2 parts to 2 2 parts to 2 4 parts to 1 
Picrate 
10. Biguanide Any Any Any Any Any Any 
diperchlorate combination | combination combination combination | combination | combination | combinatio 
n 


TABLE CC: Workable firework compositions (not all tested): The result of the actual mixture can vary widely: 


1. Ammonium 


Chlorate (dangerous) 


2. Ammonium 
Picramate 


3. Sodium picramate 


Example mixture A 


Example mixture B 


1 part red phosphorus 
(Priming composition) 


[2 parts powdered sulfur 
.5 parts lead-VJ-chromate 
(Priming composition) 


4 


3 parts TADA 

1 part charcoal 

2 parts potassium nitrate 
.) parts lead-VI-chromate 
1 part Teflon 


4 parts TADA 

1 part ammonium perchlorate 
.| part copper acetoarsenate 

1 part aluminum 

.5 part binder 

(H.P. Rocket Propellant) 


8. Picramic Acid 4 grams Picramic acid 


1 part sodium chloride 
2 parts sulfur 
1 part barium nitrate 


eo tg ° . 
9, Ammonium Picrate 


5 parts Ammonium picrate 
1 part aluminum 
1 part sulfur 


2 parts Teflon 
(For rocket propulsion) 


3 parts Picramic acid 

1 part red phosphorus 

2 parts copper-I-chloride 

1 part potassium perchlorate 
1.5 parts combustible binder 


3 parts ammonium picrate 
Ipart granulated sand 

1 part lead-VI-chromate 

1 part potassium chlorate 


1.5 parts aluminum 
| cerimag composition) 


1 part ammonium chlorate 


1 part antimony trisulfide 
3 parts charcoal 
(very dangerous mixture) 


1 part ammonium picramate 
2 parts silicon dioxide 

1 part charcoal 

2 parts Barium nitrate 


1 part ammonium chlorate 

1 part antimony trisulfide 

3 parts charcoal 

2 parts dextrose 

(stabilized mixture) 

3 parts Ammonium picramate 

1 parts sodium hypophosphite 

1 part Teflon 

2 parts copper-[-chloride anhydrous 


3 parts Sodium picramate 
2 parts lead dioxide 
1 part nitrocellulose 


2 parts sodium sulfide anhydrous 


1 part red phosphorus 


3 parts Sodium picramate 

2 parts fours of sulfur 

1 part strontium nitrate 

2 parts powdered sugar 

1 part potassium ferrocyanide 
(Purcussion sensitive) 


4.NTA 
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6. Styphnic Acid 


1 part NTA 
1 part nitrocellulose 


2 parts copper-[-nitrate anhydrous 


1 part charcoal 
1.5 parts lead-VI-chromate 
3 parts NTO 
1 parts flours of sulfur 
2 parts sugar 

1 part t 
1 part styphnic acid 
.5 parts powdered glass 
1 part lead-VI-chromate 


potassium perchlorate 


4 parts NTA 

1 part Boron powder 

2 parts potassium chlorate 
2 parts red phosphorus 


3 parts NTO 

4 parts potassium perchlorate 
2 parts Iron powder 

2 parts zinc phosphide 

2 parts styphnic acid 

1 parts powdered glass 

1 part antimony trisulfide 


4 parts BD 


1.5 grams of charcoal 


-5 grams of sulfur 
(Gun powder) 


4 parts BD 

2 parts red phosphorus 
1 part sugar 

(Smoke mixture) 


Lt 


Solid Rocket Propellants 
Section 1: Solid Rocket Propellant Compositions 


- Solid Rocket Propellant Compositions in this section - 
1. 07-01-001A: Moderate velocity “Loud whistling” 2. 07-01-002A: Moderate velocity rocket propellant: 54.5% 
propellant: 64% potassium perchlorate, 32% potassium potassium perchlorate, 36.3% potassium benzoate, 9% 
benzoate, 3% petroleum jelly, 1% ferric oxide catalyst biphenyl, 0.20% residue 
3, 07-01-002B: Moderate velocity rocket propellant | 4. 07-01-002C: Moderate velocity rocket propellant 
(modified): 54.5% potassium perchlorate, 36.3% potassium (modified 2): 44.5% potassium perchlorate, 39.6% potassium 
benzoate, 9% naphthalene, 0.20% residue benzoate, 14.8% potassium nitrate, 0.99% diphenyl methane, 
0.11% impurities 
a 6. 07-01-003A: Phenol-formaldehyde based moderate 
performance rocket propellant for firework rockets: 
66.5% potassium nitrate, 33.2% phenol-formaldehyde resin, 
0.16% phosphoric acid catalyst, 0.14% mixed impurities 
8. 07-01-003C: Phenol-formaldehyde based moderate 
performance rocket propellant for load-carrying rockets: 
48.6% potassium nitrate, 27.7% phenol-formaldehyde resin, 
20.8% ammonium picrate, 1.8% moisture, 0.97 hydrogen 
| chloride, 0.13% mix residue 
9, 07-01-004A: General propellant for generating a brilliant 10. 07-01-004B: General propellant for generating a brilliant 
blue strobe effect: 63% ammonium perchlorate, 22% GE blue strobe effect: 63% ammonium perchlorate, 22% Epon 815 
silicone II, 10% copper-ll-oxide, 5% PVC 4 epoxy resin, 10% copper-L-oxide, 5% PVYC 

11. 07-01-005A: General-purpose propellant: 85% 12. 07-01-006A: General-purpose epoxy based propellant: | 
ammonium nitrate, 15% elastomer binder 79.2% ammonium perchlorate, 19.8% epon 815 epoxy resin, 
0.99% copper chromite burn rate catalyst, 0.01% residual 
| balance 
14. 07-01-007B: General-purpose “black powder” based 
propellant utilizing sodium nitrate instead of potassium 
nitrate: 69% sodium nitrate, 27% charcoal, 4% sulfur 
15. 07-01-008A: Low velocity sugar based propellant: 16. 07-01-008B: Low velocity sugar based propellant with 
63% potassium nitrate, 27% table sugar, 10% sulfur increased water resistance: 62.84% potassium nitrate, 26.93% 

__| table sugar, 9.97% sulfur, 0.26% graphite i 
17. 07-01-010A: Low velocity propellant with highly colored 18. 07-01-011A: Moderate performance “rubber-like” 
smoke trail (GPY-R59): 42% dye, 22% potassium chlorate, propellant utilizing polysulfide binder: 64% ammonium 
15% sucrose, 14% kaolin clay, 7% ammonium sulfamate perchlorate, 25.7% polysulfide binder, 8% furfuryl alcohol 
plasticizer, 1.9% lead dioxide vulcanizing agent, 0.4% stearic 
acid catalyst 


5. 07-01-002D: Moderate velocity rocket propellant 
(modified 3): 47.1% potassium perchlorate, 28.3% potassium 
benzoate, 18.8% potassium nitrate, 4. 7% naphthalene, 0.94% 
silica, 0.16% impurities 

7, 07-01-003B: Phenol-formaldehyde based high 
performance rocket propellant for firework rockets: 
66.5% potassium perchlorate, 33.2% phenol-formaldehyde 
resin, 0.14% mixed impurities, 0.11% moisture, 0.05% 
hydrogen chloride 


| 13. 07-01-007A: General-purpose “black powder” based 
propellant: 72% potassium nitrate, 24% charcoal, 4% sulfur 


- 


19. 07-01-012A: Moderate performance propellant: 
64.5% potassium nitrate, 11 2% wood charcoal, 11.2% sulfur, 
9.8% asphaltum, 3.2% antimony, 0.1 0% combined balance 


07-01-001A: Moderate velocity “Loud whistling” propellant: 

Into a standard ball mill or similar mixing device, place 128 grams of finely divided potassium benzoate, followed by 4 grams of 
finely divided ferric oxide. Thereafter add in 50 grams of Teflon coated steel shot, and then blend the mixture for about 2 hours at 180 
RPM. After which, place 60 milliliters of benzene, toluene, xylene, or lacquer thinner into a suitable glass container, and then add in 
12 grams of petroleum jelly and stir the mixture to dissolve the petroleum jelly. After the jelly has dissolved, gently warm your beaker 
or container to about 40 Celsius with moderate stirring. After this, add in the potassium benzoate/ferric oxide mixture, and rapidly 
blend the mixture thoroughly for about 30 minutes at 40 Celsius. Now, slowly and carefully add in 256 grams of finely divided 
potassium perchlorate while gently stirring, but thoroughly stirring the mixture at 40 Celsius. After all the potassium perchlorate has 
been added, maintaining the mixtures temperature at 40 Celsius and thoroughly but gently blend the entire mixture for about 15 to 30 
minutes. Afterwards, pour the propellant mixture onto a shallow pan, and allow it to completely air-dry. When the odor of solvent no 
longer exists, may take several days, pulverize the propellant into relatively fine grain consistency (doesn’t have to be perfectly 
ground or equal grain sizes), and then press the propellant into your desired rocket motors or molds under high pressure. Note: 
experienced personnel can pour the propellant mixture (after the 15 to 30 minute blending operation and after addition of the 
potassium perchlorate), directly into your rocket motor or mold. After pouring the propellant, gently but thoroughly shake the rocket 
motor (to remove air-bubbles), and then allow the motor to cure for at least 1 week at room temperature. 

Burn rate: Moderate (below the performance of ammonium perchlorate/aluminum based fuels). 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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eT ee Solid Rocket Propellants 


Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Cannot be detonated under normal conditions. 


Percentage: 64% potassium perchlorate, 32% i 
; potassium benzoate, 3% jelly 
Classification: Deflagrating explosive (classified as propellant). UE RTT 


Use: May be used in homemade rockets for hobbyists and/or enthusiasts, and especially in fireworks 


ferric oxide catalyst 


Note: Normally this operation is safe, but preparers should exercise caution as excess 


mixture—first time preparers should ; ie 
perform this opera : 
gloves and safety goggles. peration in a well 


ores 


ive heat or friction may cause ignition of the 
-ventilated area away from flammable material. Always wear 


High Altitude Aerial Sky Rocket 


plastic nose cone 


bursting charge 
or pyro charge 


SATAN AN} 


cardboard tuhe 


rocket propellant 


' weoden stick 


07-01-002A: Moderate velocity rocket propellant: 


Into a suitable mixing bowl, blender, or simi i i 
g : ; imilar container, equipped with motorized sti ilizi oA veg 
| prams : > stirrer utilizing a plastic st 
# ae ee ee eenpiee by 50 grams of biphenyl, followed by 200 milliliters of diethyl aie iy : 
: Sat : en lend the entire mixture at moderate speed until the bulk of the ether eva: sorates | ae b ae 
nlace dite rae ate ie int : usual fashion, place the pasty mass onto a shallow pan, and allow it to theron air- See crme 
Gand then tamnble - a. Ber oes es the usual amount of Teflon coated steel shot of the sual diam 
aan T abou minutes to form a uniform id i / 
read : powder. Once a unifo 

y for use. To use, it simply needs to be pressed into any desirable rocket or mold under a eset seer 


dry. Thereafter, 
eter and weight, 
s been formed, it is 


Burn rate: Moderate (below the performance of ammonium perchlorate/aluminum based fuels) a 


_ Water resistance: Very good. 


Stability: Can be stored for many years. 


_ Hammability (1 to 10): 9 


Ease of ignition (1 to 10): 9 


_ Tendency to cake: None. 
Explosive ability: Cannot be detonated under normal conditions. 


€ : j 
reentage: 54.5% potassium perchlorate, 36.3% potassium benzoate, 9% biphenyl, 0.20% residue 


_ Classification: Deflagrating explosive (classified as propellant). 


se: Used in fireworks, and homemade rockets for hobbyists and/or enthusiasts. 
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Solid Rocket Propellants 


Model rocket design 


nose cone 


07-01-002B: Moderate velocity rocket propellant (modified): ple 
itable mixing bowl, blender, or similar container, equipped with moto util 
Eke? potassium benzoate, followed by 50 grams of naphthalene, followed by 200 milliliters of hexane, followed by 300 grams 


of potassium perchlorate, and then blend the entire mixture at saaey4 aaa bagel - anes ny ah ae be ire 
a pasty mass. Thereafter, in the usual fashion, place the pasty mass onto a shallow pan, oh ee ee ; 

i i jean ball mill, filled with the usual amount of Teflon coated steel shot o the usua ght, 
aren hari oman at 50 RPM for about 30 minutes to form a uniform powder. Once a aa ee ie it is 
ready for use. To use, it simply needs to be pressed into any desirable rocket or mold under a pressure of about 5 psi. 
Burn rate: Moderate (below the performance of ammonium perchlorate/aluminum based fuels). 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. Pe eee ere 

i ility: t be detonated un ; 

Eanes pete perchlorate, 36.3% potassium benzoate, 9% naphthalene, 0.20% residue 
Classification: Deflagrating explosive (classified as propellant). 
Use: Used in fireworks, and homemade rockets for hobbyists and/or enthusiasts. 


rized stirrer utilizing a plastic stir blade, place 200 


-01-002C: Moderate velocity rocket propellant (modified 2): nate a 
as : ae mixing bowl, See or similar container, equipped with motorized stirrer utilizing a plastic stir blade, place 200 


grams of potassium benzoate, followed by 5 grams of diphenly methane, followed by 75 Ante of ee peepee ae 
illili ; j d then blend the éntire mixture ai 
250 milliliters of acetone, followed by 225 grams of potassium perchlorate, an ac 
i i after, in the usual fashion, place the pasty mass onto a sha! 
the bulk of the solvent evaporates leaving behind a pasty mass. There er, sient Suet eurnG 
i ir-dry. fier, place the dried mass into a clean ball mill, filled wit 1e usu ; 
ee eee ae i t 50 RPM for about 30 minutes to form a uniform 
ted steel shot of the usual diameter and weight, and then tumble the mixture a 
sa Once a uniform powder has been formed, it is ready for use. To use, it simply needs to be pressed into any desirable ro 
mold under a pressure of about 500 to 1500 psi. 
Burn rate: Moderate (below the performance of ammonium perchlorate/aluminum based fuels). 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Fiammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
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Solid Rocket Propellants 
Tendency to cake: None. 


Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 44.5% potassium perchlorate, 39.6% potassium benzoate, 14.8% potassium nitrate, 0.99% diphenyl methane, 0.11% 
impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Used in fireworks, and homemade rockets for hobbyists and/or enthusiasts. 


07-01-002D: Moderate velocity rocket propellant (modified 3): 

Into a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing a plastic stir blade, place 150 
grams of potassium benzoate, followed by 25 grams of naphthalene, followed by 100 grams of potassium nitrate, followed by 300 
milliliters of ethyl acetate, followed by 250 grams of potassium perchlorate, and then followed by 5 grams of finely ground silica, 
and then blend the entire mixture at moderate speed until the bulk of the solvent evaporates leaving behind a pasty mass. Thereafter, in 
the usual fashion, place the pasty mass onto a shallow pan, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a 
clean ball mill, filled with the usual amount of Teflon coated steel shot of the usual diameter and weight, and then tumble the mixture 
at 50 RPM for about 30 minutes to form a uniform powder. Once a uniform powder has been formed, it is ready for use. To use, it 
simply needs to be pressed into any desirable rocket or mold under a pressure of about 500 to 1500 psi. 

Burn rate: Moderate (below the performance of ammonium perchlorate/aluminum based fuels). 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 47.1% potassium perchlorate, 28.3% potassium benzoate, 18.8% potassium nitrate, 4.7% naphthalene, 0.94% silica, 
0.16% impurities 

Classification: Deflagrating explosive (classified as propellant). 

Use: Used in fireworks, and homemade rockets for hobbyists and/or enthusiasts. 


07-01-003A: Phenol-formaldehyde based moderate performance rocket propellant for firework rockets: 

Into a suitable mixing bowl, blender, or suitable container, equipped with motorized stirrer utilizing a plastic stir blade, place 200 
grams of potassium nitrate, followed by 100 grams of a phenol-formaldehyde resin (commercially available as Catalin 674/2B, of 
Catalin, & Co.), and then followed by 500 milligrams of anhydrous Phosphoric acid, and then gently blend the mixture for about 15 
to 20 minutes to form a uniform mix. Thereafter. press the mixture into any desirable rocket motor. engine, tube, ect., and then cure 
the rocket(s) in an oven at 80 Celsius for about 3 to 4 minutes. Can be ignited using any standard means. 

Burn rate: Below ammonium perchlorate propellants. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Fase of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 66.5% potassium nitrate, 33.2% phenol-formaldehyde resin, 0.16% phosphoric acid catalyst, 0.14% mixed impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making bottles rockets, and other rockets for fireworks. 


07-01-003B: Phenol-formaldehyde based high performance rocket propellant for firework rockets: 

As with many procedures in this book, this procedure is identical to the above procedure, but the nitrate is replaced by perchlorate, 
which increases the overall thrust potential. Into a suitable mixing bowl, blender, or suitable container, equipped with motorized stirrer 
utilizing a plastic stir blade, place 200 grams of potassium perchlorate, followed by 100 grams of a phenol-formaldehyde resin 
(commercially available as Catalin 674/2B, of Catalin, & Co.), and then followed by 500 milligrams (1 drop) of concentrated 
hydrochloric acid, and then gently blend the mixture for about 15 to 20 minutes to form a uniform mix. Thereafter, press the mixture 
into any desirable rocket motor, engine, tube, ect., and then cure the rocket(s) in an oven at 80 Celsius for about 3 to 4 minutes. Can be 
ignited using any standard means. 

Burn rate: 0.25 to 0.31 inches per second at 500 psi 

Water resistance: Very good. 


_ Stability: Can be stored for many years. 


Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: None. 
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Percentage: 66.5% potassium perchlorate, 33.2% phenol-formaldehyde resin, 0.1 4% mixed impurities, 0.11% moisture, 0.05% 
hydrogen chloride 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making bottles rockets, and other rockets for fireworks. 


07-01-003C: Phenol-formaldehyde based moderate performance rocket propellant for load-carrying rockets: 

Into a suitable mixing bowl, blender, or suitable container, equipped with motorized stirrer utilizing a plastic stir blade, place J 75 
grams of potassium nitrate, followed by 100 grams of a phenol-formaldehyde resin (commercially available as Catalin 674/2B, of 
Catalin, & Co.), and then followed by 75 grams of ammonium picrate, and then followed by 10 grams of concentrated hydrochloric 
acid, and then gently blend the mixture for about 15 to 20 minutes to form a uniform mix. Thereafter, press the mixture into any 
desirable rocket motor, engine, tube, ect., and then cure the rocket(s) in an oven at 80 Celsius for about 3 to 4 minutes. Can be ignited 


using any standard means. 

Burn rate: Average 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 48.6% potassium nitrate, 27. 7% phenol-formaldehyde resin, 20.8% ammonium picrate, 1.8% moisture, 0.97 hydrogen 
chloride, 0.13% mix residue 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making bottles rockets, and other rockets for fireworks. 


07-01-0044: General propellant for generating a brilliant blue strobe effect: 

Into a vertical ball mill, filled with Teflon coated steel shot of the usual manner, place 25 grams of finely divided PVC, followed by 
110 grams of a binder called GE Silicone IT, and then rotate the vertical drum on high speed for about 30 minutes. Thereafter, add in 
315 grams of ammonium perchlorate, and then followed by 50 grams of copper-H-oxide, and then continue to rotate the mixture on 
high speed for about 1 hour. Thereatter, the mixture is ready for use. To use. simply press the mixture under high pressure into molds 
first, and then allow the mixture to cure at room temperature for a coupe of days. Obviously the molds should have similar dimensions 
as your rocket. 

Burn rate: Based on pressure, usually ranges from 0.05 to 1 at 1000 psi 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): unknown. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 63% ammonium perchlorate, 22% GE silicone II, 10% copper-II-oxide, 5% PYC 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making bottles rockets, and other rockets for fireworks. 


07-01-004B: General propellant for generating a brilliant blue strobe effect: 

This procedure is identical to 07-01-004B except the silicone II is replaced by Epon 815. Into a vertical ball mill, filled with Teflon 
coated steel shot of the usual manner, place 25 grams of finely divided PVC, followed by 110 grams of a Epon 815 standard epoxy 
resin, and then rotate the vertical drum on high speed for about 30 minutes. Thereafter, add in 315 grams of ammonium perchlorate. 


and then followed by 50 grams of copper-II-oxide, and then continue to rotate the mixture on high speed for about 1 hour. Thereafter. 


the mixture is ready for use. To use, simply press the mixture under high pressure into molds first. and then allow the mixture to cure 
at room temperature for a coupe of days. Obviously the molds should have similar dimensions as your rocket. 
Burn rate: Based on pressure, usually ranges from 0.05 to 1 at 1000 psi 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): unknown. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 63% ammonium perchlorate, 22% Epon 815 epoxy resin, 10% copper-II-oxide, 5% PVC 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making bottles rockets, and other rockets for fireworks. 
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Soli < 
07-01-005A: General-purpose propellant: eens ages 
Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 1700 grams of ammonium nitrate, and th 
add in 300 grams of any elastomer liquid binder, and then blend the mixture in the absence of air for about 15 minutes Th ft 
press the mixture into any desired rocket motor, engine, ect., in the usual manner, and then cure the motors i anerie: 
siedan tice ari pres rt motors in an oven at moderate 
Burn rate: 0.04 at 300 psi 
Water resistance: Moderate—may absorb moisture slowl g g 
Stability: Can be stored for many ee eee ea 
Flammability (1 to 10): Typical. 
Ease of ignition (1 to 10): Typical 
Tendency to cake: None. 
Explosive ability: Can only be detonated under influence from high explosives. 
Percentage: 85% ammonium nitrate, 15% elastomer binder - 
Classification: Deflagrating explosive (classified as propellant). 
Use: Used for making rockets for multiple uses. 


Laren General-purpose epoxy based propellant: 
to a suita e mixing drum or similar container, equipped with motorized stirrer, i 
then add in 400 gram of epoxy binder Epon 815, anes biend the mixture in es oe gf aes Cee fines ae ey 
ete = sie of copper-II-chromite and then continue to blend the mixture in the absence of air for another 15 minutes Thereafter 
Siar ete - a se) ish ag rocket motor, engine, ect., in the usual manner, and then cure the motors in an oven at moderate 
Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): Typical. 
Ease of ignition (1 to 10): Typical. 
Tendency to cake: None. 
Explosive ability: Can only be detonated under influence from high explosives. 
. @ ; 
oer crac oe i ammonium perchlorate, 19.8% epon 815 epoxy resin, 0.99% copper chromite burn rate catalyst, 0.01% 
Classification: Deflagrating explosive (classified as propellant). 
Use: Used for making rockets for multiple uses. 


07-01-0074: General-purpose “black powder” based propellant: 

Into a suitable ball mill. filled with 500 grams of Teflon coated steel shot, place 1440 grams of potassium nitrate, followed by 480 

grams of charcoal pieces (ranging from 1 to 5 millimeters in diameter), and then followed by 80 grams of powdered sulfur . 

Thereafter, add in about 150 milliliters of acetone, and then tumble the mixture at 500 RPM for about 3 hours. Thereafter. rein ve th 

mixture from the ball mill, and separate it from the steel shot using a screen in the usual manner, and then place this mixture fais a : 

cae mixing drum or similar container, equipped with motorized stirrer, and then add in 300 milliliters of acetone, and then blend 
€ mixture for 50 minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture into any desired rocket mot 

engine, ect., in the usual manner, and then cure the motors in an oven at moderate temperature until dry and hard oe 

Burn rate: Typical for black powder propellants. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 72% potassium nitrate, 24% charcoal, 4% sulfur 


_ Classification: Deflagrating explosive (classified as propellant). 


Use: Used for making rockets for multiple uses. 


fe . . 
ollowed by 540 grams of charcoal pieces (ranging from 1 to 5 millimeters in diameter), and then followed by 80 grams of powdered 


oe Thereafter, add in about 150 milliliters of acetone, and then tumble the mixture at 500 RPM for about 3 hours. Thereafter 
: Sas the mixture from the ball mill, and separate it from the steel shot using a screen in the usual manner, and then place this 
e into a suitable mixing drum or similar container, equipped with motorized stirrer, and then add in 300 milliliters of acetone 
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and then blend the mixture for 50 minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture into any desired 
rocket motor, engine, ect., in the usual manner, and then cure the motors in an oven at moderate temperature until dry and hard. 
Burn rate: Typical for black powder propellants. 
Water resistance: Moderate—may tend to absorb moisture upon prolonged standing. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8+ 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 69% sodium nitrate, 27% charcoal, 4% sulfur 
Classification: Deflagrating explosive (classified as propellant). 
Use: Used for making rockets for multiple uses. 


07-01-008A: Low velocity sugar based propellant: 

Set-up an oil bath, and fill the bath with olive oil, corn oil, or any other suitable oil. Thereafter, place into a stainless beaker or suitable 
container (must be heat resistant and chemical resistant), 40 grams of sulfur (of 98% purity or better). Now, gently heat the oil until 
its temperature reaches about 110 Celsius. When the oil is heated to the desired temperature, add in your stainless steel or suitable 
container containing the sulfur, and allow the sulfur to melt. Thereafter, slowly add in, 108 grams of regular table sugar, and rapidly 
stir the molten sulfur mixture during the entire addition of the sugar. Note: some caramelization may result due to decomposition of 
the sugar. If this happens don’t worry, but the degree of caramelization should be low, meaning once you have added the sugar, if the 
mixture takes on a brownish color, then your heat is to high. After the sugar has been added, continue to heat and rapidly stir the 
syrupy sulfur/sugar mixture, while slowly adding in 252 grams of finely divided potassium nitrate. Note: normaily this operation is 
not of great hazard, but beginners should start out using smaller quantities before attempting to produce large amounts, as a way of 
building experience, i.e., divide all quantities of ingredients given by 4. After adding in your potassium nitrate, continue to heat and 
stir the syrupy mass for about 10 to 15 minutes. After which, your syrupy propellant is ready to use. To use, you must have a rocket 
motor already set-up as the propellant has to be poured into your motor hot and syrupy, not cooled. After pouring in the molten 
propellant to your rocket motor, allow your rocket motor to cure for several days in a nice warm place. 

Burn rate: Moderate (no where near the performance of ammonium perchlorate/aluminum based fuels). 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 63% potassium nitrate, 27% table sugar, 10% sulfur 

Classification: Deflagrating explosive (classified as propellant). 

Use: May be used in homemade rockets for hobbyists and/or enthusiasts, and in fireworks. 


Note: Normally this operation is safe, but preparers should exercise caution as excessive heat or friction may cause ignition of the 
mixture—first time preparers should perform this operation in a well-ventilated area away from flammable material. Always wear 
gloves and safety goggles 


07-01-008B: Low velocity sugar based propellant with increased water resistance: 
Set-up an oil bath, and fill the bath with olive oil, corn oil, or any other suitable oil. Thereafter, place into a stainless beaker or suitable 
container (must be heat resistant and chemical resistant), 40 grams of sulfur (of 98% purity or better). Now, gently heat the oil until 
its temperature reaches about 110 Celsius. When the oil is heated to the desired temperature, add in your stainless steel or suitable 
container containing the sulfur, and allow the sulfur to melt. Thereafter, slowly add in, 108 grams of regular table sugar, and rapidly 
stir the molten sulfur mixture during the entire addition of the sugar. Note: some caramelization may result due to decomposition of 
the sugar. If this happens don’t worry, but the degree of caramelization should be low, meaning once you have added the sugar, if the 
mixture takes on a brownish color, then your heat is to high. After the sugar has been added, continue to heat and rapidly stir the 
syrupy sulfur/sugar mixture, while slowly adding in 252 grams of finely divided potassium nitrate. Note: normally this operation is 
not of great hazard, but beginners should start out using smaller quantities before attempting to produce large amounts, as a way of 
building experience, i.e., divide all quantities of ingredients given by 4. After adding in your potassium nitrate, add in J gram of 
graphite powder, and then continue to heat and stir the syrupy mass for about 10 to 15 minutes. After which, your syrupy propellant is 
ready to use. To use, you must have a rocket motor already set-up as the propellant has to be poured into your motor hot and syrupy. 
not cooled. After pouring in the molten propellant to your rocket motor, allow your rocket motor to cure for several days in a nice 
warm place. 

Burn rate: Moderate (no where near the performance of ammonium perchlorate/aluminum based fuels). 

Water resistance: Very good. 

Stability: Can be stored for many years. 


478 


Solid Rocket Propellants 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Cannot be detonated under normal conditions. 
Percentage: 62.84% potassium nitrate, 26.93% table sugar, 9.97% sulfur, 0.26% graphite 
Classification: Deflagrating explosive (classified as propellant). 
Use: May be used in homemade rockets for hobbyists and/or enthusiasts, and in fireworks. 


Note: Normally this operation is safe, but preparers should exercise caution as excessive heat or friction may cause ignition of the 
mixture—first time preparers should perform this operation in a well-ventilated area away from flammable material. Always wear 
gloves and safety goggles. 


07-01-010A: Low velocity propellant with highly colored smoke trail (GPY-R59): 

Into a standard mixing bowl or blender, equipped with motorized stirrer utilizing a plastic blade, place 350 grams of ammonium 
sulfamate, followed by 2100 grams of dye (for red color smoke, use “solvent red 3”, i.e., para-ethoxy-phenyl-azo-napthol; for green 
smoke, use “solvent green 3”, i.e., 1,4,-paratoluidino anthraquinone; and for yellow smoke, use “solvent yellow 33”, i.e., 2-(2- 
quinolyl)-1,3-indandione), followed by 750 grams of sucrose, followed by 1100 grams of potassium chlorate, followed by 700 
grams of kaolin clay, and finally followed by 1750 milliliters of acetone, and blend the mixture on moderate speed until 95% of the 
acetone evaporates. Note: As the acetone evaporates, the mixing speed of the stirrer may have to be increased. As the acetone 
evaporates, the mixture will take on a dough-like consistency. The object of the mixing is to continue blending while the acetone 
evaporates in order to form granules. This sort of mixing and solvent evaporation is one of the major ways of forming granules. Once 
about 95% of the acetone has been evaporated, stop the blending operation, and then place the dough-like granules onto a shallow tray 
and cure the granules in an oven at 60 Celsius for about 24 to 32 hours. After the curing time, the granules are ready for pressing. To 
do so, they should be pressed into your desired rocket motor or mold under a dead press pressure of about 5000 psi. Your rocket motor 
should contain a central empty core by way of a bronze mandrel at time of pressing. 

Burn rate: Very slow. 

Water resistance: Very good. 

Stability: Can be stored for many years, 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 42% dye, 22% potassium chlorate, 15% sucrose, 14% kaolin clay, 7% ammonium sulfamate 

Classification: Deflagrating explosive (classified as propellant). 

Use: May be used to propel grenades. 


07-01-011A: Moderate performance “rubber-like” propellant utilizing polysulfide binder: 

Into a standard mixing bowl, equipped with motorized stirrer utilizing a plastic stir blade, place 128.5 grams of a polysulfide binder 
compound sold as Thiokol LP-2, followed by 9.5 grams of lead dioxide, followed by 2 grams of stearic acid, and then blend the 
mixture on high speed for about 5 minutes. After 5 minutes, add in 320 grams of ammonium perchlorate, followed by 40 grams of 
furfuryl alcohol, and then continue to blend the mixture on high speed for about 5 to 10 minutes to form a uniform mix. After 
blending, the fluidized mixture is then ready for use. To use, it should be poured and vibrated directly into your rocket motor, and then 
cured at room temperature for about 2 days. 


___ Burn rate: Average at 1000 psi 


Water resistance: Very good 

Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 


Tendency to cake: None 
_ Explosive ability: Can be detonated but only under severe conditions—requires significant TNT, RDX. or HMX booster. 


Percentage: 64% ammonium perchlorate, 25.7% polysulfide binder, 8% furfuryl alcohol plasticizer, 1.9% lead dioxide vulcanizing 
agent, 0.4% stearic acid catalyst 


_ Classification: Deflagrating explosive (classified as propellant). 
: Use: Can be used to propel a wide variety of low velocity missiles especially of the wire-guided type. 


07-01-012A: Moderate performance propellant: 


_ Into a large beaker or similar container, equipped with motorized stirrer, place 500 milliliters of naphtha, and then add in 1209.5 


srams of potassium nitrate, followed by 211.6 grams of finely powdered wood charcoal, followed by 181.4 grams of asphaltum, 
followed by 60.4 grams of finely divided antimony, followed by 211.6 grams of sulfur, and then blend the mixture on moderate 
Speed for about 1 hour at room temperature. After blending for about 1 hour, allow the entire mixture to settle and stand at room 
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Section 2: Firework Star Compositions 


Solid Rocket Propellants ; ; 
temperature for 2 days. Thereafter, filter-off the insoluble mass, and then place it onto a shallow tray or pan, and allow it to partially 
air-dry until only a slightly damp mass remains. Thereafter, press this slightly damp mass into any desirable rocket motor, engine, 


tube, ect., under high pressure, and then allow the munition to cure for several days. - Firework Star Compositions in this section - 


Burn rate: 0.10 to 0.15 at 500 and 1000 psi 

Water resistance: Very good 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8+ (based on pressure exponent). 
Ease of ignition (1 to 10): 9 

Tendency to cake: None 

Explosive ability: Stable. 


Percentage: 64.5% potassium nitrate, 11.2% wood charcoal, 11.2% sulfur, 9.8% asphaltum, 3.2% antimony, 0.10% combined 


balance 
Classification: Deflagrating explosive (classified as propellant). 7 
Use: Can be used in cheap and economical rockets for commercial and/or military use. 


[ Helicopter device 
plastic helicopter blades 


time fuse 


end plug 


exploding / | dried cellulosic 


*, ‘I material 
composition —— propellant grain : 
(report) 
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1. 07-02-001A: Melamine-formaldehyde based pyrotechnic 
composition for red effects stars: 40% potassium nitrate, 40% 
phenol-formaldehyde resin, 10% strontium nitrate, 10% 
aluminum powder 


2. 07-02-002A: Red Star pyrotechnic composition for use in 
colored stars: 60% strontium nitrate, 20% potassium chlorate, 
20% shellac 


3. 07-02-002B: Red Star pyrotechnic composition for use in 
colored stars (modified—reduced color glare): 65% 
potassium chlorate, 20% shellac, 15% strontium carbonate 


ra 07-02-003A: Red Star pyrotechnic composition for use in 


colored stars: 25.15% strontium nitrate, 22.64% potassium 
nitrate, 22.64% grain meal powder, 18.86% sulfur, 7.54% 
charcoal, 3.14% antimony sulfide, 0.03% balance 


colored stars: 42.71% potassium perchlorate, 30.09% 
strontium nitrate, 14.56% red gum, 7.76% PVC, 4.85% shellac, 
0.03% residue 


E 07-02-004A: Red Star pyrotechnic composition for use in 


6. 07-02-005A: Pyrotechnic red star mixture for aerial 
devices: 32.71% potassium perchlorate, 28.03% ammonium 
perchlorate, 16.82% strontium carbonate, 14.95% red gum, 
3.73% dextrin, 1.86% wood charcoal, 1.86% hexamine, 0.04% 
difference 


[ 7. 07-02-006A: Pyrotechnic red star mixture for aerial 
fireworks: 55% strontium nitrate, 28% magnesium, 17% PVC 


9. 07-02-008A: Red star composition for aerial fireworks: 
42.35% ammonium perchlorate, 34.4% magnesium, 9.81% 
strontium carbonate, 8.78% red gum, 4.64% rice starch, 0.02% 
impurities 
11. 07-02-010A: Green to yellowish green star composition 
for aerial fireworks: 43.75% potassium chlorate, 43.75% 
barium nitrate, 12.5% shellac 

13. 07-02-011B: Green star composition for aerial fireworks 
(with reduced ash): 43.07% barium nitrate, 24.61% 
magnesium grain, 19.23% ammonium perchlorate, 13.07% 
PVC, 0.02% residue 


15. 07-02-013A: Green star composition for aerial fireworks 
(19th century Swedish formula): 34.48% barium nitrate, 
27.58% meal powder, 24.13% potassium nitrate, 6.89% wood 
charcoal, 6.89% sulfur, 0.03% balance 


8. 07-02-007A: Brilliant red star composition for aerial 
fireworks: 30% magnesium, 30% potassium perchlorate, 20% 
strontium nitrate, 18% PVC, 1.999% lampblack, 0.001% linseed 
coating 
10. 07-02-009A: Green star composition for aerial fireworks: 
47.2% potassium perchlorate, 28.3% barium nitrate, 14.2% red 
gum, 5.6% rice starch, 4.7% PVC 


12. 07-02-011A: Green star composition for aerial fireworks: 
50% barium nitrate, 32% magnesium grain, 18% PVC 


14. 07-02-012A: Green star composition for aerial fireworks 
(with increased burn): 52.41% barium nitrate, 16.12% PVC, 
12.09% ammonium perchlorate, 8.06% aluminum powder, 
5.64% sulfur, 2.41% red gum, 1.61% dextrin, 2.41% boric acid, 
0.05% residue 

16. 07-02-013B: Green star composition for aerial fireworks: 
48.48% potassium chlorate, 36.36% barium nitrate, 12.12% 
shellac, 3.03% dextrin, 0.01% impurities 


17. 07-02-014A: Green star composition for aerial fireworks: 
41.79% potassium perchlorate, 23.88% barium nitrate, 14.92% 
Parlon compound, 7.46% aluminum, 5.97% red gun, 4.47% 
dextrin, 1.49% wood charcoal, 0.02% impurities 


18. 07-02-014B: Green star composition for aerial fireworks 
(aluminum free): 40.33% potassium perchlorate, 26.89% 
barium nitrate, 11.76% red gum, 10.08% parlon compound, 
3.04% dextrin, 4.2% sulfur, 1.68% wood charcoal, 0.02% 
balance 


19. 07-02-015A: Green star composition for aerial fireworks 
(containing barium chlorate): 43% barium chlorate, 22% 
potassium perchlorate, 22% red gum, 9% barium nitrate, 4% 
dextrin 


20. 07-02-016A: Brilliant green star composition for aerial 
fireworks (with increased light luminosity): 41% ammonium 


perchlorate, 33.3% magnesium, 9.5% barium carbonate, 9.5% 


red gum, 4.8% rice starch filler, 1.9% potassium dichromate 


21. 07-02-016B: Brilliant green star composition with 
secondary “crackling effect” for aerial fireworks: 26.51% 
ammonium perchlorate, 26.22% lead tetraoxide, 21.53% 
magnesium, 6.14% barium carbonate, 6.14% red gum, 3.23% 
nitrocellulose, 3.1% soluble rice starch, 2.94% magnalium, 
2.94% copper-I-oxide, 1.22% potassium dichromate, 0.03% 
balance 
23. 07-02-017B: Brilliant blue star composition for aerial 
fireworks: 56.6% ammonium perchlorate, 18.86% copper-II- 
oxide, 16.03% sulfur, 5.66% shellac, 2.83% dextrin binder, 
0.02% residue 
25. 07-02-019A: Brilliant blue star composition for aerial 
fireworks: 58.33% ammonium perchlorate, 12.03% copper-II- 

oxide, 11.11% PVC, 9.25% sulfur, 9.25% dextrin, 0.03% 


22. 07-02-017A: Brilliant blue star composition for aerial 
fireworks: 65.97% potassium perchlorate, 13.29% copper-H- 
oxide, 9.82% red gum, 5.55% rice starch, 5.35% parlon 
compound, 0.02% impurities 


24. 07-02-018A: Brilliant blue star composition for aerial 
fireworks: 59.63% potassium perchlorate, 14.67% copper-I- 
chloride, 10.09% PVC, 9.17% sulfur, 6.42% red gum, 0.02% 
balance 

26. 07-02-020A: Brilliant blue star composition for aerial 
fireworks (sensitized with chlorate/sulfur): 64.28% potassium 
chlorate, 14.28% sulfur, 14.28% copper-II-acetoarsenite, 7.14% 
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77. 07-02-020B: Brilliant blue star composition for aerial 
fireworks (sensitized with chlorate/sulfur): 52.17% potassiu 
chlorate, 26.08% copper-Il-sulfate, 17.39% sulfur, 4.34% lead- 
U-chloride, 0.02% balance 


rounded balance ] mercury-[-chloride, 0.02% residue 
m 


28. 07-02-021A: Brilliant blue star composition for aerial 
fireworks: 29.19% potassium nitrate, 29.19% meal powder, 
21.89% copper-[I-ammonium nitrate, 8.75% sulfur, 7.29% 
wood charcoal, 3.64% rosin, 0.05% balance 


29. 07-02-022A: Brilliant blue star composition for aerial 
fireworks: 60.8% potassium perchlorate, 13.1 % Parion 
compound, 12.3% copper-II-carbonate, 9% red gum, 4.8% 
soluble rice starch filler 


30. 07-02-023A: Brilliant blue star composition with 
secondary “crackling effect” for aerial fireworks: 50.05% 
potassium perchlorate, 13.31% lead tetraoxide, 10.66% Parlon 
compound, 9.84% copper-L]-carbonate, 7.38% red gum, 4.1% 
dextrin, 1.64% nitrocellulose, 1.49% magnalium, 1.49% 
copper-II-oxide, 0.04% impurities 


31. 07-02-0244: Brilliant “robins eggs” blue star 
composition with bushy flame: 66.66% potassium perchlorate, 
14.28% PVC, 9.52% silicone, 9.52% copper-I-oxide, 0.02% 
residues 

33. 07-02-026A: Brilliant blue star composition with salmon 
colored flame edges: 70% ammonium perchlorate, 20% Fimo 
compound, 10% malachite mineral 


35. 07-02-028A: Brilliant purple star composition: 50% 
potassium chlorate, 23.68% strontium carbonate, 18.42% 
sulfur, 5.26% copper-II-chloride, 2. 63% lead-I-chloride, 0.01% 
residue 

37. 07-02-029A: Brilliant yellow star composition: 60% 
potassium chlorate, 20% sodium bicarbonate, 20% dextrin 


39, 07-02-030B: Brilliant yellow star composition for aerial 
use: 53.33% potassium chlorate, 26.66% sodium oxalate, 
13.33% shellac, 6.66% dextrin, 0.02% residue 


32. 07-02-025A: Brilliant blue star composition (modified): 
65% potassium chlorate, 1 2.5% lactose, 12.5% copper-H- 
oxychloride, 5% Saran compound, 5% dextrin 


34, 07-02-027A: Brilliant purple star composition: 53.73% 
potassium chlorate, 17.91% sulfur, 14.92 % strontium sulfate, 
7.46% copper-Il-sulfate, 2.98% lead-II-chloride, 2.98% 
charcoal, 0.02% impurities 
36. 07-02-028B: Brilliant violet star composition: 6/.3% 
potassium perchlorate, 1 2.4% Parlon compound, 9.1% red gum, 
7.4% strontium carbonate, 5% basic copper carbonate, 4.85% 
rice starch 

38. 07-02-030A: Brilliant yellow star composition: 61.53% 
potassium chlorate, 23.07% sodium oxalate, 15.38% lampblack, 
0.02% balance 

40. 07-02-030C: Brilliant yellow star composition for aerial 
use: 41.66% meal powder, 33.33% potassium nitrate, 16.66% 
sulfur, 6.94% wood charcoal, 1.38% rosin, 0.03% balance (un 
rounded) | 


41. 07-02-030D: Brilliant yellow star composition for aerial 
use (fortified with magnesium): 45% potassium perchlorate, 
30% magnesium powder, 13 % ultramarine, 10% PVC, 2% 

lampblack 


“\ 42. 07-02-031A: Orange star composition for aerial use: 


63.15% strontium nitrate, 14.03% sodium oxalate, 8.77% 
shellac, 8.77% potassium chlorate, 5.26% sulfur, 0.02% 
| impurities 


(43. 07-02-031B: Orange star composition for aerial use: 
40.40% potassium perchlorate, 35.35% strontium nitrate, 
22.22% FIMO, 2.02% iron-Ill-oxide, 0. 01% balance 

45. 07-02-032B: Brilliant white star composition for aerial 
use: 40% potassium perchlorate, 32% magnesium, 16% sulfur, 
12% wood charcoal 


44. 07-02-032A: Brilliant white star composition for aerial 
use: 58% potassium nitrate, 40% aluminum flake, 2% dextrin 


46. 07-02-033A: Brilliant white star composition for aerial 
use: 53% barium nitrate, 28% magnesium, 1 2% potassium 
nitrate, 7% Parlon compound | 


47. 07-02-032C: Brilliant white star composition for aerial 
use: 60% strontium nitrate, 20% magnesium, 20% PVC 


| 48. 07-02-033A: Brilliant white star composition for aerial 


use: 61% potassium perchlorate, 31% aluminum flake, 8% 
Lycopodium compound 


[ 49. 07-02-0344: Brilliant white star composition for aerial 
use: 66.66% potassium nitrate, 22.22% antimony sulfide, 
11.11% sulfur, 0.01% mixed balance 


50. 07-02-034B: Brilliant white star composition for aerial 
use (fortified with dextrin): 64.36% potassium nitrate, 1 8.39% 
sulfur, 13.79% antimony sulfide, 3.44% dextrin, 0.02% mixed 
balance 


51. 07-02-035A: Brilliant orange star composition for aerial 
use: 75% potassium perchlorate, 15 % shellac, 10% cryolite 
synthetic mineral 


2 ed 
§2. 07-02-035B: Brilliant yellow star composition for aerial 
use (fortified with dextrin): 70% potassium perchlorate, 10% 


53, 07-02-036A: Brilliant red star composition for aerial use 
(fortified with dextrin): 52.88% potassium perchlorate, 
14.42% Parlon compound, 14.42% strontium carbonate, 8.65% 
red gum, 5.76% magnalium alloy, 3.84% dextrin, 0.03% residue 
35, 07-02-036C: Brilliant green star composition for aerial 
use (fortified with dextrin): 28.84% potassium perchlorate, 
23.07% barium nitrate, 14.42% Parlon compound, 14. 42% 
calcium carbonate, 10.57% magnalium 50/50 alloy, 4.8% red 
gum, 3.84% dextrin, 0.04% balance 


4 shellac, 10% cryolite synthetic mineral, 10% PVC 


54. 07-02-036B: Brilliant orange star composition for aerial 
use (fortified with dextrin): 52.88% potassium perchlorate, 
14.42% Parlon compound, 14.42% calcium carbonate, 8.65% 
red gum, 5.76% magnalium alloy, 3.84% dextrin, 0.03% residue 
56. 07-02-036D: Brilliant blue star composition for aerial use 
(fortified with dextrin): 52.88% potassium perchlorate, 
14.42% Parlon compound, 14.42% calcium carbonate, 8.65% 
red gum, 5.76% magnalium 50/50 alloy, 3.84% dextrin, 0.03% 
balance 
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[ 57. 07-02-037A: Brilliant yellow star composition for aerial Ipositions 


use (Complex mixture A): 39.66% potassium per : 
14.42% Parlon, 12.69% barium ts 8.41 Wa ler 
50/50 alloy, 7.93% barium carbonate, 6.53% red Le 6.49% 
calcium carbonate, 3.84% dextrin, 0.03% baloniee, - 

59. 07-02-037C: Brilliant “peach colored” star composition 
for aerial use (Complex mixture C): 52.88% potassium 
perchlorate, 14.42% Parlon, 8.65% calcium carbonate, 8.65% 
red gum, 5.76% magnalium 50/50 alloy, 3.6% strontium 
carbonate, 2.16% copper-Il-oxide, 3.84% dextrin, 0.04% 
balance | 


58. 07-02-037B: Brilliant purple star composition for aerial 
use (Complex mixture B): 52.88% potassium perchlorate 
14.42% Parlon, 11.53% copper-I]-oxide, 8.65% red gum, , 
5.76% magnalium 50/50 alloy, 3.84% dextrin, 2.1 6%, strontium 
carbonate, 0.72% calcium carbonate, 0.04% balance 

60. 07-02-037D: Brilliant “maroon colored” star composition 
for aerial use (Complex mixture D): 52.88% potassium 
perchlorate, 14.42% Parton, 12.25% strontium carbonate, 
8.65% red gum, 5.76% magnalium 50/50 alloy, 3.84% dextrin 
2.16% copper-H-oxide, 0.04% balance ‘ —_ 


61. 07-02-037E: Brilliant “magenta colored” star 
composition for aerial use (Complex mixture E): 52.88% 
potassium perchlorate, 14.42% Parlon, 8.65% red gum, 7.21% 
strontium carbonate, 7.21% copper-II-oxide, 5.76 % magnelian 
50/30 alloy, 3.84% dextrin, 0.03% balance : 

63. 07-02-037G: Brilliant “aqua colored” star composition 
for aerial use (Complex mixture G): 33.65% potassium 
perchlorate, 18.46% barium nitrate 14.42% Parlon, 11.53% 
barium carbonate, 9.61% magnalium 50/50 alloy, 5.57% red 
gum, 3.84% dextrin, 2.88% copper-[-oxide, 0.04% balance 


62. 07-02-0378: Brilliant “Turquoise colored” star 
composition for aerial use (Complex mixture F): 39.66% 
potassium perchlorate, 14.42% Parlon, 12.69% barium nitrate 


8.41% magnalium 50/50 alloy, 7.93% barium carbonate, 6.53% 
red gum, 6.49% copper-Il-oxide, 3.84% dextrin, 0.03% balance 


eee based pyrotechnic composition for red effects stars: 

mill, filled with Teflon coated steel shot of the usual di i ; 

nah ; iameter and weight, place 320 gra i i 

a ee ee lien : 80 grams of strontium nitrate, and then followed by 80 grams of finely divided Lae ae 

eae ae ee sane : ee a oe 30 eu Thereafter place this dried tumbled mixture into a seb isc aoeties 
.€ | wi motorized stirrer utilizing a plastic stir blade, and th i slits 

teenie resin Salen available), and then blend the mixture on high speed aoa 0 e eee cel 

piers ene a He ar stars of any desirable shape and size. Note: ball shaped stars of any diameter can be ee by rolling 

ig ¢ balls, or utilizing any known commercially available star extrusion machines, and then quickly prime the 


stars by rolling or gently shaking SO aS to coat. t wit: pr liming composit 10n. € OW 0 


Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 8 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Paes ability: None. 
ercentage: 40% potassium nitra Y . i i i 
Chained: Donate pine Cndiel amen Reena GO 
Use: Used for making effects stars for use in rockets, mortars, and other et display Greworks 


Illustration: 3-shot aerial mortar shell 


Firework Star Compositions 
Bursting charge 
Black powder fuse 


Black powder 
propulsion charge 


07-02-002A: Red Star pyrotechnic composition for use in colored stars: 
Into a suitable mixing drum, filled with small diameter Teflon coated steel shot, place 100 grams of. ‘finely divided potassium 


chlorate, followed by 300 grams of strontium nitrate. Thereafter. tumble the mixture on low speed for about 1 hour. Thereafter, into a 
suitable beaker or similar container, place 100 milliliters of 95% ethyl alcohol, and then add and dissolve 100 grams of standard 


commercially available shellac, and then stir the mixture to dissolve the bulk of the shellac. Thereafter, add in the potassium 


chlorate/strontium nitrate mixture, and then blend the mixture (preferably with a motorized stirrer), for about 2 hours at room 


temperature. Thereafter, place the stirred mixture onto a shallow pan. and allow it to thoroughly air-dry. Note: a vacuum apparatus can 
be used to save solvent and speed up the process. Thereafter, place the dried mass into a clean ball mill, fitted with Teflon coated steel 
shot of the usual diameter, and then tumble the mixture for about 1 hour to form a uniform mixture. Thereafter. place the pulverized 
iner, and then add in a very small amount of a 50/50 mixture of acetone and water. and then 


mass into a clean beaker or similar conta 
blend the mixture manually to form a paste. Thereafter. the paste can be kneaded or rolled into dough like balls (stars). of any desired 


diameter. Once the stars have been rolled, they should be cured in an oven at moderate temperature until dry and hard. 
Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Moderate. 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 60% strontium nitrate, 20% potassium chlorate, 20% shellac 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making effects stars for use in rockets, mortars, and other aerial display fireworks. 


07-02-002B: Red Star pyrotechnic composition for use in colored stars (modified—reduced color glare): 

Into a suitable mixing drum, filled with small diameter Teflon coated steel shot, place 325 grams of ‘finely divided potassium 
chlorate, followed by 75 grams of strontium carbonate. Thereafter, tumble the mixture on low speed for about 1 hour. Thereafter. 
into a suitable beaker or similar container, place 125 milliliters of 95% ethyl alcohol or 100 milliliters of 99% isopropyl alcohol. and 
then add and dissolve 100 grams of standard commercially available shellac, and then stir the mixture to dissolve the bulk of the 
shellac. Thereafter, add in the potassium chlorate/strontium carbonate mixture, and then blend the mixture (preferably with a 


motorized stirrer), for about 60 minutes at room temperature to 30 Celsius. Thereafter, place the stirred mixture onto a shallow pan, 
paratus can be used to save solvent and speed up the process. Thereafter, place 


and allow it to thoroughly air-dry. Note: a vacuum ap 
the dried mass into a clean ball mill, fitted with Teflon coated steel shot of the usual diameter, and then tumble the mixture for about 1 
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hour to form a Ne ? mpositions 
Denon ene iaieee cei place the pulverized mass into a clean beaker or similar container, and then add i 
xture of acetone and water, and then blend the mixture manually to form a paste Thereafter the oe very 
© : e can 


be knea dor rolled into d ugh like balls (stars of any esired diameter. Once the stars have been rol ed, the hould b d 
de oug. ¢ d 'y sho e cured in an 
oven at moderate temperature until dry on sa ; 


Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Below average. 

Ease of ignition (1 to 10): 6 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 65% potassium chlorate, 20% shellac, 15% strontium carbonate 

Classification: Deflagrating explosive (classified as consumer fireworks composition) 

Use: Used for making effects stars for use in rockets, mortars, and other seal ateoiny fireworks 


street Red Star Sasa composition for use in colored stars: 
itable mixing drum, filled with small diameter Teflon coated ; 
ee ed steel shot, place 180 grams of potassi j 
He he sf ee of se lu followed by 200 grams of strontium nitrate, followed by 25 pe Pina nai aie 
sate hae se : ees ee ke followed by 60 grams of fine grained wood charcoal. Thereafter. abe oe 
ours. Thereafter, place the pulverized mass into a clean beake im ine 

r or simil i 

a very small amount of acetone, and then blend the mixture manually to form a paste. Thereafter, the sue aaTOnE A aie ° 
; e 


into dough like balls (stars), of any desired diamet 
Suna J iameter. Once the stars have been rolled, they should be cured in an oven at moderate 


Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Below average. 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 25.15% strontium ni 9 i j i 

a tion ihe b . : sae a 64% potassium nitrate, 22.64% grain meal powder, 18.86% sulfur, 7.54% charcoal, 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 

Use: Used for making effects stars for use in rockets, mortars, and other seeicisaley fireworks 


Ria ait aca tier ape composition for use in colored stars: ; 
a ae pa ni eye 5 millimeter diameter Teflon coated steel shot (150 to 250 grams), place 220 grams of 
as ide ens ae ye sees i 5 ie of strontium nitrate, and then followed by 75 grams of red gum. Thereafter, tumble 
alcohol, and then heat the alcohol al ee ds pai ~ eae Ae aeratee ~ ou 
es dati pie Oe Thereafter, blend the mixture for ee 5 abi oe eee % yeaa nee ie ef di 
pari ce eam EE : aie eee (while the alcohol boils) for about 15 to 20 minutes. Thereafter, femavedhe Heal Stel" 
catenins ei pace: oe S . ow pan, and allow it to thoroughly air-dry. Now, as in previous examples, place the dried 
ae g and pulverize it to a fine grain powder. Thereafter, add in a small amount of acetone, hexan 

: nd the mixture manually to form a dough like paste. Thereafter, the paste can be kneaded or rolled into dough like 


. . h 


Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): Below average. 
Ease of ignition (1 to 10): 7 - 
Tendency to cake: None. 
pow. ability: None. 
ercentage: 42.71% potassium perchlorate, 30.09% stronti i g 
ooo Deflagrating explosive (classified as ee ae a a aa 
e: Used for making red stars for use in rockets, mortars, and other aerial display fireworks 


_ 07-02-005A: Pyrotechnic red star mixture for aerial devices: 


Firework Star Compositions 
le container, equipped with motorized stirrer utilizing a plastic stir blade, place 75 
milliliters of ice cold water, followed by 20 grams of fine grain wood charcoal, followed by 160 grams of commercially available 
red gum, followed by 40 grams of standard dextrin, and then moderately blend the mixture for about 10 minutes. Thereafter, add in 
50 milliliters of warm acetone, immediately followed by 20 grams of hexamine (commercially available), followed by 180 grams of 
strontium carbonate, followed by 350 grams of potassium perchlorate, and then followed by 300 grams of ammonium perchlorate, 
and then continue to blend the mixture for about 30 minutes at room temperature. Thereafter, press the mixture into any desirable 
pellets, disc, rods, or roll the pasty mass into stars. or cut stars of any desirable size and shape, and then cure the pellets, discs, stars, 
ect., in an oven at 50 to 60 Celsius for dry and hard. Can be ignited using any standard means. 
Burn rate: Above average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 8+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 32.71% potassium perchlorate, 28.03% ammonium perchlorate, 16.82% strontium carbonate, 14.95% red gum, 3.73% 
dextrin, 1.86% wood charcoal, 1.86% hexamine, 0.04% difference 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


Into a suitable mixing bowl, blender, or suitab 


07-02-006A: Pyrotechnic red star mixture for aerial fireworks: 
Into a suitable mixing bowl or container, equipped with motorized 
powdered or flaked PVC polymer, and then blend the mixture for about 15 minutes at room temperature. Thereafter, add in 280 grams 
of magnesium powder, and then followed by 550 grams of strontium nitrate, and then continue to blend the mixture for about 30 
minutes at room temperature. Now, add in 150 milliliters of ice-cold water, and then continue to blend the mixture on moderate speed 
for about 30 minutes. There, filter-off the insoluble mass, and then press the filtered-off pasty mass into any desirable shape such as a 
pellet, discs, rods, ect., or dry the filtered-off mass to the point where it forms a pasty dough like mass. Then roll the pasty dough like 
mass into stars of any desired size. Thereafter, bake the stars in an oven at moderate temperature until they are dry and hard. 


Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55% strontium nitrate, 28% magnesium, 17% PVC 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


stirrer, place 150 milliliters of acetone followed by 170 grams of 


07-02-007A: Brilliant red star composition for aerial fireworks: 
Into any suitable mixing drum (vertical or horizontal ball mill), fille 
add in 20 milliliters of linseed oil, followed by 300 grams of magnesium of 60 to 70 mesh. Thereafter, tumble the mixture on low 
speed for about 10 minutes. Thereafter, filter-off the coated magnesium grains, and then vacuum dry them. Now, into a clean large 
mixing bowl or container, equipped with motorized stirrer, place the coated magnesium grains, followed by 300 grams of potassium 
perchlorate, followed by 200 grams of strontium nitrate, followed by 180 grams of fine grained PVC polymer, followed by 20 
grams of finely divided lampblack. Thereafter, add in 75 milliliters of 9 
like dough like mass is obtained. Once a dough like mass is obtained, roll the dough into stars of any desirable diameter, and then cure 
the rolled stars in an oven at moderate temperature until dry and hard. May need to be primed. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 30% magnesium, 
coating 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


d with a small amount of small Teflon coated steel shot, and then 


30% potassium perchlorate, 20% strontium nitrate, 18% PVC, 1.999% lampblack, 0.001% linseed 
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9% isopropyl alcohol, and then blend the mixture until a thick © 


07-02-008A: Red star composition for aerial pee ih eee oe 
Into a Suitable empty mixing drum or similar ball mill, place 45 grams of glutinous ri / 
strontium carbonate, followed by 85 grams of red gum, and then ieee by 333 pee iat tan Cae roe nm 4 
Thereafter, tumble the mixture on moderate RPM speed for about 1 hour. Thereafter, place these ingredients into a clean mi ite b ; 1 
or similar container, equipped with motorized stir blade, followed by 175 milliliters of ether, and then followed 410 ei 
absolutely dry ammonium perchlorate, and then finally followed by 19 grams of, potassium dichromate Tieeaien diate 
mixture to form a uniform dough like mass. Then roll the dough like mass into stars of any desirable sive aud th a 
manner. May need to be primed. pees eee 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 to 7 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 
oe ability: Can detonate, but only under extreme conditions. 

ercentage: 41.54% an i g j j 
pets ae ee be Se ue Ga a 73% magnesium, 9.62% strontium carbonate, 8.61% red gum, 4.55% rice starch, 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 
Use: Used for making colored stars for a variety of aerial devices. 


07-02-009A: Green star composition for aerial fireworks: 
Into a suitable mixing bowl or container, equipped with motorized stirrer 50 millili 

ig ner, . place 150 milliliters of acetone followed by 56 
glutinous rice starch, thereafter add in 47 grams of fine grained PVC, followed by 283 grams of barium nitrate Sie Hare 
ee of ania aie: and then followed by 142 grams of red gum, and then blend the mixture for aboiit 30 minutes at 
room temperature. Now, add in 150 milliliters of ice-cold water, and then continue to blend the mi: 

: xture on moderate speed for ab 
ears Thereafter, filter-off the insoluble mass, and then press the filtered-off pasty mass into any desirable ne such i i = 
pellet, discs, rods, ect., or dry the filtered-off mass to the point where it forms a pasty dough like mass. Then roll the pasty dough like 


mass into stars of any desired size. Thereafter, bake the i : 
ioibe-pritried. : stars in an oven at moderate temperature until they are dry and hard. May need 


Burn rate: Moderate. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 47.2% potassium perchlorate, 28.3% barium nitrate, 14.2% red gum, 5.6% rice starch, 4.7% PVC 
Classification: Deflagrating explosive (classified as consumer fireworks composition) = 

Use: Used for making colored stars for a variety of aerial devices. , 


07-02-010A: Green to yellowish green star composition for aerial fireworks: 

ae a suitable beaker or similar container, place 75 milliliters of 95% ethyl alcohol, and then add and dissolve 60 grams of shellac 
ereafter, boil the mixture, and when the alcohol begins to boil, add in 210 grams of potassium chlorate, and then followed b 2 0 

ae of barium nitrate. Thereafter, blend the mixture for about 5 minutes. Thereafter, allow the mixture to cool to room g 

ae es add in 65 milliliters of ice-cold water, and then stir the mixture for about 5 minutes. Thereafter, filter-off the 

a i mass, an then place it ona shallow pan and allow it to dry until a thick dough like material is obtained. Once it is, roll the 
ugh like material into stars of any desirable diameter. The stars should be cured in an oven at moderate temperature until : 

hard. These stars may need to be primed. a ae 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

_ Flammability (1 to 10): 7% 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: Stable. 

_creentans: 43.75% potassium chlorate, 43.75% barium nitrate, 12.5% shellac 

: assification: Deflagrating explosive (classified as consumer fireworks composition). 

(se: Used for making colored stars for a variety of aerial devices. 


07-02-011A: Green star composition for aerial fireworks: 
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Firework Star Compositions 
ainer, place 200 milliliters of tetrahydrofuran, and then add 
jally available magnesium grains, 


ynmerci 
e, and then continue to blend the mixture for about 1 hour. Thereafter, 


add in 200 milliliters of ice-cold water, and then stir the mixture for about 5 minutes. Thereafter, filter-off the insoluble mass, and then 
place it ona shallow pan and allow it to dry until a thick dough like material is obtained. Once it is, roll the dough like material into 
stars of any desirable diameter. The stars should be cured in an oven at moderate temperature until dry and hard. These stars may need 


to be primed. 

Burn rate: Below average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 to 7 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% barium nitrate, 32% magnesium grain, 18% PVC 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


and dissolve 180 grams of fine- 


Into a suitable beaker or similar cont: 
and then blend the mixture for 


grained PVC. Thereafter, add in 320 grams of average co 
about 15 minutes. Thereafter, add in 500 grams of barium nitrat 


erial fireworks (with reduced ash): 

lace 190 milliliters of tetrahydrofuran, and then add and dissolve 170 grams of fine- 
average commercially available magnesium grains, and then blend the mixture for 

of barium nitrate, and then followed by 250 grams of ammonium perchlorate, and 
Thereafter, add in 190 milliliters of ice-cold water, and then stir the mixture for 
and then place it on a shallow pan and allow it to dry until a thick dough like 
le diameter. The stars should be cured in an oven at 


07-02-011B: Green star composition for a 
Into a suitable beaker or similar container, p 
grained PVC. Thereafter, add in 320 grams of 
about 15 minutes. Thereafter, add in 560 grams 
then continue to blend the mixture for about 1 hour. 
about 5 minutes. Thereafter. filter-off the insoluble mass, 
material is obtained. Once it is, roll the dough like material into stars of any desirab 
moderate temperature until dry and hard. These stars may need to be primed. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43.07% barium nitrate, 24.61% magnesium grain, 
Classification: Deflagrating explosive (classified as consumer fireworks comp 
Use: Used for making colored stars for a variety of aerial devices. 


19.23% ammonium perchlorate, 13.07% PVC, 0.02% residue 


osition). 


07-02-012A: Green star composition for aerial fireworks (with increased burn): 
Into a suitable beaker or similar container, place 190 milliliters of tetrahydrofuran, and then add and dissolve 100 grams of fine- 
grained PVC. Thereafter, add in 325 grams of barium nitrate, and then blend the mixture for about 15 minutes. Thereafter, add in 50 
grams of aluminum powder, followed by 75 grams of ammonium perchlorate, and then followed by 35 grams of flours of sulfur, 
followed by 15 grams of red gum, and then continue to blend the mixture for about 15 minutes. Thereafter, add in 10 grams of dry 
boric acid, and then followed by 10 grams of powdered dextrin. Immediately thereafter, add in 190 milliliters of ice-cold water, and 
then stir the mixture for about 5 minutes. Thereafter, filter-off the insoluble mass, and then place it on a shallow pan and allow it to 
dry until a thick dough like material is obtained. Once it is, roll the dough like material into stars of any desirable diameter. The stars 
should be cured in an oven at moderate temperature until dry and hard. These stars may need to be primed. 

Burn rate: N/A 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Unlikely. 

Percentage: 52.41% barium nitrate, 16.12% PVC, 12.09% ammonium perchlorate, 
red gum, 1.61% dextrin, 2.41% boric acid, 0.05% residue 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


07-02-013A: Green star composition for aerial fireworks qo" century Swedish formula): 
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8.06% aluminum powder, 5.64 % sulfur, 2.41% 


: : ; Firework Star Compositi 

Into a suitable ball 5 positions 

grated sop ac Bass On eae ad grams of Teflon coated steel shot of 5 millimeters in diameter, place 100 

200 grams of fine grained tl . y grams of potassium nitrate. followed by 100 grams of flours nie i fi nae offine 

1 hour at 100 to 150 RPM. Thereafter pees peel by 500 grams of barium nitrate. Thereafter, tumble re sreeairants t 

50 millili 5 eee eae mbled contents into a suitable b ini wi, i ou 

50 milliliters of 95% alcohol spirits, and then blend the mixture to form a dough oe nee an eS _ 
= : : y need to be added. 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 

Explosive ability: Stable. 


Percentage: 34.48% barium nitrate, 27.58° ; 
alana , 27.58% meal powder, 24.13% potassium nitrate, 6.89% wood charcoal, 6.89% sulfur, 0.03% 


Class . D fl on ating ex t assified as consumer fir ewor k posit 100 


07-02-013B: Green star composition for aerial fireworks: 


desirable diameter. The stars should be c i 
cee ured in an oven at moderate temperature until dry and hard. These stars may need to be 


Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10):6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 48.48% potassium chlorate, 36.36% bari i 9 

area a Detlazrating explosive (classified eee ee Ca re rere 
se: Used for making colored stars for a variety of aerial devices ee 


07-02-014A: Green star composition for aerial fireworks: 


Into a suitable beaker or similar contai 5 milli 

iner, place 75 milliliters of 95% eth 5 mi 

a eee 4 ethyl alcohol, followed by 75 millili ice- i 

S aene ie 2 ish oh ie adel acai ae 0 gras soft wood charcoal, followed by 100 ee of spain pecans follow ie 

Tareas ieee ni aces by 50 grams of aluminum powder (commercially available as ibaminien es - 

we pais betes wae a fe 30 to 40 minutes to form a dough. Thereafter, add in 50 milliliters of acetone foil 4 

Sees (asec estas oe aa a : sehieat sa hal of potassium perchlorate. Then continue to blend the sa 
sleet Hes | 2 np lace the filtered-off mass onto a shall j 

Pp at a thick dough is obtained. Once a nice dough is obtained, simply roll the dough fiona i ee a he o 

g y desirable 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): NA 
Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 
Spee ability: None. 
ercentage: 41.79% potassium perchlorate, 23.88? i i 
lel ee wins ee af ae nitrate, 14.92% Parlon compound, 7.46% aluminum, 5.97% red gum, 


Classificati i 

. : : : 

Wee U eae Deflagrating explosive (classified as consumer fireworks composition) 
: Used for making colored stars for a variety of aerial devices 


: 07-02-0148: Green star composition for 
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Firework Star Compositions 
followed by 60 grams of. ‘powdered dextrin. Thereafter, simply blend the mixture for about 30 to 40 minutes to form a dough. 
Thereafter. add in 50 milliliters of acetone followed by 320 grams of barium nitrate, followed by 480 grams of potassium 
and finally followed by 50 grams of flours of sulfur. Then continue to blend the mixture for about 30 minutes. Now, 
filter-off any liquid, and then place the filtered-off mass onto a shallow pan or tray and allow it to dry to the point that a thick dough is 
obtained. Once a nice dough is obtained, simply roll the dough like material into stars of any desirable diameter. The stars should be 
cured in an oven at moderate temperature until dry and hard. These stars may need to be primed. 
Burn rate: Similar to 07-03-014A. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 40.33% potassium perchlorate, 26. 89% barium nitrate, 11.76% red gum, 10.08% parlon compound, 5.04% dextrin, 
4.2% sulfur, 1.68% wood charcoal, 0.02% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


perchlorate, 


07-02-015A: Green star composition for aerial fireworks (containing barium chlorate): 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 75 milliliters of ice water, followed by 25 
milliliters of 95% ethyl alcohol. Then add in 220 grams of red gum, followed by 40 grams of dextrin. Thereafter, blend the mixture 
for about 10 minutes. Then, add in 90 grams of barium nitrate, followed by 220 grams of potassium perchlorate. and then followed 
by 430 grams of barium chlorate. Thereafter, continue to blend the mixture for about 30 minutes. Thereafter the mixture is ready for 
use. To use, simply roll the mixture into stars of any desirable diameter, and then cure the stars in an oven at moderate temperature. 
These stars should be primed using any suitable priming mixture. 

Burn rate: Low. 

Water resistance: below average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 4 to 5 (depends on hardness of final product). 

Tendency to cake: None. 


Explosive ability: None. 
Percentage: 43% barium chlorate, 22% potassium perchlorate, 22% red gum, 9% barium nitrate, 4% dextrin 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


07-02-016A: Brilliant green star composition for aerial fireworks (with increased light luminosity): 

Into a suitable empty ball mill, place 333 grams of magnesium grains of 60 mesh. followed by 19 grams of potassium dichromate. 
Thereafter, tumble the mixture at 100 RPM for about 10 minutes to coat the magnesium. Thereafter, place this mixture into a suitable 
mixing bowl or similar container. equipped with motorized stirrer, and then add in 100 milliliters of ether. Thereafter, add in 410 
grams of ammonium perchlorate, followed by 95 grams of red gum, followed by 48 grams of soluble rice starch, and then followed 
by 95 grams of barium carbonate. Thereafter, blend the mixture until a good viscous dough like material is obtained. Once it has, the 
mixture is ready for use. To use, simply roll the mixture into stars of any desirable diameter, and then cure the stars in an oven at 
moderate temperature. These stars should be primed using any suitable priming mixture. 

Burn rate: Good. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 6+ (depends on hardness). 

Tendency to cake: None. 
Explosive ability: None. 
Percentage: 41% ammonium per 
potassium dichromate 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


07-02-016B: Brilliant green star composition with secondary “crackling effect” for aerial fireworks: 


Into a suitable mixing drum, bowl, or any ot 
then add in 20 grams of high nitrogen content nitrocellulose, and then blend the mixture for about 5 minutes. Thereafter, add in 


162.2 grams of Lead tetraoxide (Pb304), followed by 1 8.2 grams of 4 “magnalium™ alloy compound, and then followed by 18.2 
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chlorate, 33.3% magnesium, 9.5% barium carbonate, 9.5 % red gum, 4.8% rice starch filler, 1.9% 


her similar container, equipped with motorized stirrer, place 100 milliliters of acetone, and 


. Firework Star Compositi 

rams of copper-II- ; ; positions 

ie ie ea 

sparks: @ct Now: inte iA ne oe se Stars at room temperature. Note; these stars ignite easily x) eae. ae 

potassium dichromate. Thereafter. a Ge te “P : ace 133.2 grams of magnesium grains of 60 mesh, followed b ae ee 

mixhive invo-a suitable mBsae eee ee e mixture at 100 RPM for about 10 minutes to coat the magnesium Te aap of : 

Thereafter, add in 164 grams 5 eine a equipped with motorized stirrer, and then add in 50 malliiters nei a 

starch, and then followed by 38 grams of b pere tlorate, followed by 38 grams of red gum, followed by 19.2 gra rs of ether. 

obtained. Once it has, the nea is ee Be aline helen petits . blend the mixture until a good eons ilar meiti is 

oh li ‘ = so, take t : +a er = 

then roll the new dough like material on the cured stars to make Seatee peores ete Geen eG a 

er. Thereafter, these 


Burn rate: Good. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
sherpa (1 to 10): 5 4 —inner crackling star 9+ 
ase of ignition 25% (i cling 
ne i BAG saa 5 % (imner crackling star has 9+) 
Explosive ability: None—inner crackling star explodes upon ignition 


Se . % p . (i) fetrao. xide, 2i. 539 S, I a b 6 [go 

3 % le T carbonate, . 0 red 
Percen age a 9 % magne. tun, 6. 4% ba tin 
t ge: 26. 5 i 9 MUHOKRTIN Perc ‘hlorate 26. 229 lead 3 % 


gum, 3.23% nitrocellulose, 3.1% soluble ri i 
ee b rice starch, 2.94% magnalium, 2.94% copper-Il-oxide, 1.22% potassium dichromate, 


ee ae explosive (classified as consumer fireworks composition) 
: r making colored stars (with a secondary crackling effect) for a variety of aerial devices 


07-02-017A: Brilliant blue star composition for aerial fireworks: 


Into a suitable mixing bowl or similar container, equi i i i 
a aces er, quipped with motorized stirrer, add in 75 millilite: y 
pL aaa pees i uae add in 134 grams of finely powdered copper-II-oxide, ai eae oe seis 
Celie oo seins e mixture for about 10 minutes to form a uniform mixture. Thereafter, add in 00 Anes 
oe ee sate ae assim perchlorate, and then followed by 56 grams of soluble rice sta hh. Th eta 
g us dough like material is obtained. Once it has, the mixture is ready for use. To ee re 
y : 5 y roll the mixture 


: . y be 


Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 6 to 7 
Tendency to cake: None. 

Explosive ability: None. 


Per centage: 65. 9 % Pp Pate, yi ( PP mw EEE 3 70 (i) i, '° eo 
t . * 7 potassium 4 chla te of 3.29 co, er fl 0. vide 9. 82 T ed i. 5. 55 f Tf g Ti 


Classification: i i i 
fae pe Petlaerains explosive (classified as consumer fireworks composition) 
: Used for making colored stars for a variety of aerial devices 


07-02-017B: Brilliant blue star composition for aerial fireworks: 


S 1 mixin b 1 0 i i Py q pp 5 le a 
’ In IZ + a in 100 illili i 
OuOWe dext Ti. and , 


: 
* Es gi of 2 Yy 8 of pe t 
tur for about minutes pp chlor a é, 


n 1 ny mix a Dp: Pp > 
: 5: 


_ Primed. 
Burn rate: N/A. 
Water resistance: Good. 
sability: Can be stored for many years. 
‘ ammability (1 to 10): N/A 
_ “ase of ignition (1 to 10): N/A 
pindency to cake: None. 
Xplosive ability: Possible, but only under severe conditions. 
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Firework Star Compositions 
Percentage: 56.6% ammonium perchlorate, 18.86% copper-I-oxide, 16.03% sulfur, 5.66% shellac, 2.83% dextrin binder, 0.02% 
residue 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 
Note: Numerous modifications exist for this process. 


07-02-018A: Brilliant blue star composition for aerial fireworks: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 100 milliliters of tetrahydrofuran, and then add 
and dissolve 110 grams of fine grained PVC polymer. Note: the bulk of the PVC may or may not dissolve, this does not matter. 
Thereafter, add in 70 grams of red gum, followed by 100 grams of powdered sulfur, followed by 160 grams of copper-I-chloride, 
and then followed by 650 grams of potassium perchlorate, and then blend the mixture until the bulk of the solvent evaporates and a 
tacky dough like material remains. Note: copper-I-chloride is water sensitive, so moisture should be avoided. Thereafter, the mixture 
is ready for use. To use, simply roll the mixture into stars of any desirable diameter, and then cure the stars in an oven at moderate 
temperature. This star may or may not need to be primed. 

Burn rate: Very well. 

Water resistance: Poor. 

Stability: Can be stored for many years if kept absolutely dry. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 7+ (can be ignited using a Nichrome wire). 

Tendency to cake: None. 

Explosive ability: Very low (avoid contact with heavy metals and ammonium compounds). 

Percentage: 59.63% potassium perchlorate, 14.67% copper-I-chloride, 10.09% PVC, 9.17% sulfur, 6.42% red gum, 0.02% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 


07-02-019A: Brilliant blue star composition for aerial fireworks: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 125 milliliters of tetrahydrofuran, and then add 
and dissolve (partially or fully), 120 grams of finely grained PVC. Thereafter, blend the mixture moderately for about 5 minutes. 
Thereafter, add in 130 grams of copper-I-oxide, followed by 1 00 grams of flours of sulfur, followed by 1 00 grams of dextrin, and 
then followed by 630 grams of ammonium perchlorate, and then blend the mixture until a dough like material is obtained. Thereafter, 
the material is ready for use. To use, simply roll the mixture into stars of any desirable diameter, and then cure the stars in an oven at 
moderate temperature in the usual manner. This star may or may not need to be primed. 

Burn rate: Good. 

Water resistance: Average. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A. 

Tendency to cake: None. 

Explosive ability: Only under severe conditions. 

Percentage: 58.33% ammonium perchlorate, 12.03% copper-U-oxide, 11.11% PVC, 9.25% sulfur, 9.25% dextrin, 0.03% rounded 
balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 


07-02-020A: Brilliant blue star composition for aerial fireworks (sensitized with chlorate/sulfur): 

Into an empty ball mill, place 100 grams of powdered sulfur, followed by 100 grams of copper-II-acetoarsenite, and then followed 
by 50 grams of mercury-I-chloride, and then tumble the mixture for about 30 minutes at 150 RPM. Now, into a suitable mixing bowl 
or similar container, equipped with motorized stirrer, place 75 milliliters of acetone, and then 75 milliliters of ice water, and then add 


: Firework Star Compositions 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


07-02-020B: Brilliant blue star composition for aerial fireworks (sensitized with chlorate/sulfur): 
Into an empty ball mill, place 120 grams of powdered sulfur, followed by 30 grams of lead-I-chloride, and then followed by 180 
hati of copper-L-sulfate. and then tumble the mixture for about 30 minutes at 125 RPM. Now, into a suitable mixing bowl or 
ae eae equipped big uit ae stirrer, place 50 milliliters of acetone, and then 50 milliliters of ice water and then add in 
mixture previously prepared, and then add in 360 grams of potassium chlorate, and then ble ixt 5 
; y pr : 5 nd the mixture f 
minutes. Now, if there is any liquid above or below the mixture, filter-off the liquid, and then roll the pasty or dough like aia 


Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Stable—avoid percussion and shock. 

Percentage: 52.17% potassium chlorate, 26.08% copper-II- 9 gy i 

Classification: Deflagrating explosive (classified as ses eth Saar I ora poe eee 
Use: Used for making colored stars for a variety of aerial devices. 


07-02-021A: Brilliant blue star composition for aerial fireworks: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of the usual diameter, place 50 grams of commerciall 

available rosin, followed by 100 grams of soft wood charcoal, followed by 120 grams of ‘powdered sulfur, followed b 100 - 

meal powder, and then add in 50 milliliters of diethyl ether. Thereafter, tumble the mixture at 300 RPM forabout 1 ho : Ni oat if 

any operation involving a ball mill, the steel shot can be removed by screening the tumbled mixture. Now, place this fimibled & on 

into a suitable mixing drum or similar container, equipped with motorized stirrer in the usual manner, and then add in 400 an ° 

acti eaters ges lovee penal by a ees of copper-H-aminonium nitrate compound. Thereafter, add in 150 a ral 
I, en blend the mixture for about 10 to 15 minutes to form a nic j gh li . i 

the dough like material into stars of any desired diameter. The rolled stars Red ee aid a 

hard. Mixture requires a primer for proper ignition. erg ae 

Burn rate: Smooth burning. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 to 6 

Ease of ignition (1 to 10): 5+ (depends on density). 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 29,19? i i 4 i 

phe Ps I ise ee ree 29.19% meal powder, 21.89% copper-I-ammonium nitrate, 8.75% sulfur, 7.29% wood 

Classification: Deflagrating explosive (classified as consumer fireworks composition) 

Use: Used for making colored stars for a variety of aerial devices. , 


07-02-022A: Brilliant blue star composition for aerial fireworks: 


Nos oe then followed by 90 grams of red gum. Thereafter, blend the mixture for about 10 minutes to form a uniform mixture 
ao y, add in 608 grams of, potassium perchlorate, and then continue to blend the mixture until a uniform dough like material is , 
obtained. Thereafter, the mixture is ready for use. To use, simply roll or cut the stars into any desired diameter and then th 
in an oven at low temperature. These stars may need to be primed. ie 
Burn rate: N/A 
Water resistance: Very good. 
Stability: Can be stored for many years. 
_ Flammability (1 to 10): NA 
Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 
Explosive ability: None. 


Percentage: 60.8% potassi 7 
Mack ae 6 potassium perchlorate, 13.1% Parlon compound, 12.3% copper-I-carbonate, 9% red gum, 4.8% soluble rice 


in the tumbled mixture previously prepared, and then add in 450 grams of ‘potassium chlorate, and then blend the mixture for about 
15 minutes. Now, if there is any liquid above or below the mixture, filter-off the liquid, and then roll the pasty or dough like mass into 
stars of any desired diameter, and then cure the stars in an oven at moderate temperature in the usual manner. This star mixture may oF 
may not need to be primed. 

Burn rate: Good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 5 % (depends on density). 

Tendency to cake: None. 

Explosive ability: Only under severe conditions—avoid shock or percussion. 
Percentage: 64.28% potassium chlorate, 14.28% sulfur, 14.28% copper--acetoarsenite, 7.14% mercury-I-chloride, 0.02% residue 
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Firework Star Compositions 
Classification: Deflagrating explosive (classified as consumer fireworks composition). Tendency to cake: None 
Use: Used for making colored stars for a variety of aerial devices. Explosive ability: None ; 


Percentage: 65% potassium chlorate, 12.5% 
; oe: He, 12.5% lactose, 12.5% copper-H-oxychlori a 
Classification: Deflagrating explosive (classified as consumer fireworks pone She ena ener 


Firework Star Compositions 


07-02-023A: Brilliant blue star composition with secondary “crackling effect” for aerial fireworks: 


Into a suitable mixing drum, bowl, or any other similar container, equipped with motorized stirrer, place 100 milliliters of acetone, and : Usez Used for makin : ) . 
then add in 20 grams of high nitrogen content nitrocellulose, and then blend the mixture for about 5 minutes. Thereafter, add in ' g colored stars for a variety of aerial devices. 
162.2 grams of Lead tetraoxide (Pb304), followed by 18.2 grams of a “magnalium” alloy compound, and then followed by 1 8.2 / 07-02-026A: Brilli = ; 
grams of copper-II-oxide. Thereafter, blend the mixture until a uniform dough like material is obtained. Thereafter, simply roll the Into a suitable Ee ae ie ae wih salmon colored flame edges: 
stars into any desired diameter, and then cure the stars at room temperature. Note: these stars ignite easily, so avoid friction, heat, : into a suitable ball mill, filled with 500 EAS deen hays Lae clay), and then gently heat the Fimo to soften it up. Now 
= n coated steel shot, place 100 grams of malachite mi ean 
? mineral (pulverized), 


sparks, ect. Now, into a separate mixing drum or similar container, equipped with motorized stirrer, place 175 milliliters of acetone, _ and then tumble the mineral at 500 RPM f 

followed by 50 grams of dextrin, followed by 130 grams of Parlon compound, followed by 90 grams of red gum, followed by 120 compound, followed by 100 milliliters of 56 about 1 hour. Thereafter, add this pulverized mineral into the beaker containing the Fi 
grams of copper-I-carbonate, and then followed by 610 grams of potassium perchlorate. Thereafter. blend the mixture untiladough ‘Thereafter, add in 700 rams Of die . Be: “% isopropyl alcohol. Thereafter, blend the warmed mixture for about 30 ante the Fimo 
like mixture is obtained. Once it has, the material is ready for rolling. To do so, take the cured stars (obtained in the beginning of the Thereafter, the mixture is ready fo ate perchlorate, and then continue to blend the mixture for about 1 hour on . a 
procedure), and then roll the new dough like material on the cured stars to make combined stars of any desired (increased) diameter. natinien: The stare should be aan 0 use, simply roll the mixture into stars of any desired diameter, and then ae - nae speed: 
Thereafter, these new rolled stars should then be cured at room temperature until dry and hard. The new stars (outer layer) should be Burn rate: Above Average P with any desired primer. : eS ubenensual 
primed with a thin layer of any desired prime. Water resistance: Very eae a 

Burn rate: Good. Stability: Can be stored for many years 

Water resistance: Very good. Flammability (1 to 10): 6+ sey 

Stability: Can be stored for many years. Ease of ignition (1 to 10): 6 

Flammability (1 to 10): Average—inner crackling star 9+ Tendency to cake: None 

Ease of ignition (1 to 10): 5+ (inner crackling star has 9+) Explosive ability: Non 

Tendency to cake: None. Percentage: 702 ; ; 

Explosive ability: None—inner crackling star explodes upon ignition. Gaines S nie Ceue imo compound, 10% malachite mineral 

Percentage: 50.05% potassium perchlorate, 13.31% lead tetraoxide, 10.66% Parlon compound, 9.84% copper-II-carbonate, 7.38% Use: Used for making ealorea Sak seaiprinme ae oer sae fireworks composition). 

red gum, 4.1% dextrin, 1.64% nitrocellulose, 1.49% magnalium, 1.49% copper-LI-oxide, 0.04% impurities 3 ars lor a variety of aerial devices. 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars (with a secondary crackling effect) for a variety of aerial devices. 


07-02-027A: Brilliant purple star composition: 


Into a clean suitable ball mill, filled with 250 
i grams of Teflon coated steel shot, place 120 
— of strontium sulfate, followed by 50 grams of copper-I-sulfate, followed by 20 te 7 dey rae 
; a ae of. ve ees wood charcoal, and then tumble the mixture at 250 RPM pret a 
mixture (remember to use a screen to separate the mi : 

ee Separate the mixture from the steel shot). Thereaft is mi i 
panic egy des el Me naan stirrer, and then add in 75 milliliters of acetone. F eae = ep pes a 
ee a aha ada ain on oe speed for about 30 minutes. Thereafter the mixture is sire T 

any desired diameter, i ae 
Gute ee see ay then cure the stars in an oven at moderate temperature. The stars 
Burn rate: Average. ) 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 53.73% i 

: 2 53. potassium chlorate, 17.91% sul, Y i 
Ae 2.98% charcoal, 0.02% impurities Ieee nice eee 
assification: Deflagrating explosive (classi 

flag ge ified as consumer firework iti 

Use: Used for making colored stars for a variety of aerial devices. Minit eens at 


followed by 100 
chloride, and then followed 


07-02-024A: Brilliant “robins eggs” blue star composition with bushy flame: 
minutes. Thereafter, remove 


Into a suitable ball mill. filled with 200 grams of Teflon coated steel shot, place 100 grams of finely grained elemental silicon, 
followed by 100 grams of copper-H-oxide, followed by 150 grams of finely divided PVC. Thereafter, tumble the mixture at 300 RPM 
for about 1 hour. Thereafter, place the tumbled mixture into a clean mixing bowl or container, equipped with motorized stirrer, and 
then add in 75 milliliters of tetrahydrofuran. Then, add in 700 grams of potassium perchlorate, and then blend the mixture for about 
30 minutes. Now, add in 75 milliliters of ice water, and then continue to blend the mixture for about 10 minutes. Thereafter, filter-off 
the insoluble mass. and then place it on a tray and allow it to dry but only until a dough like material is obtained (manually blend 
periodically). Once a dough like material is obtained, simply roll the material into stars of any desired diameter, and then cure them in 


an oven at moderate temperature. 

Burn rate: N/A 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 


Explosive ability: None. 
Percentage: 66.66% potassium perchlorate, 14.28% PVC, 9.52% silicon, 9.52% copper-I-oxide, 0.02% residues 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


% copper-I-sulfate, 2.98% lead-II- 


97-02-028A: Brilliant purple star composition: 


As in previous example. to . 


20 : 


creen to i 
separate the mixture from the steel shot). Thereafter, place this mixture into a suitable mixing bowl 


: q ipp d ith motorize S i i illili 
. 7 is * 


Simply roll the mixture into stars of any desi i i 

: Tee ae eae oma and then cure the stars in an oven at moderate temperature. The stars should 
urn rate: Average. 

Water resistance: Very good. 

prabitiy: Can be stored for many years. 
ammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5% 


07-02-025A: Brilliant blue star composition (modified): 
Into a suitable mixing bowl, equipped with motorized stirrer, place 75 milliliters of acetone, and then add in 50 grams of “Saran” 


compound, followed by 125 grams of lactose, followed by 125 grams of copper-II-oxy chloride, and then followed by 50 grams of 
dextrin, and then blend the mixture for about 5 minutes. Thereafter, add in 650 grams of potassium chlorate, and then continue to 
blend the mixture for about 10 minutes to form a uniform dough. Thereafter, the mixture is ready for use. To use, simply roll the 
mixture into stars of any desired diameter and cure in the usual manner. The stars should be primes using a potassium perchlorate 
priming mixture. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 4+ 
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Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% potassium chlorate, 23.68% strontium carbonate, 18.42% sulfur, 5.26% copper-II-chloride, 2.63% lead-LI- 
chloride, 0.01% residue 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 


07-02-028B: Brilliant violet star composition: 
Into a suitable mixing bow! or similar container, place 100 milliliters of ether, followed by 124 grams of Parlon compound, followed 


by 91 grams of red gum. followed by 50 grams of basic copper carbonate, followed by 74 grams of strontium carbonate, followed 
by 48 grams of glutinous rice starch, and then followed by 613 grams of potassium perchlorate. Thereafter, blend the mixture for 
about 5 minutes, and then add in 75 milliliters of additional ether, and then continue to blend the mixture until a nice dough like 
material is obtained. Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired diameter and 
then cure in an oven in the usual manner. The stars should be primed in the usual manner. . 

Burn rate: Below average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): Poor 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 61.3% potassium perchlorate, 12.4% Parlon compound, 9.1% red gum, 7.4% strontium carbonate, 5% basic copper 
carbonate, 4.8% rice starch 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 


07-02-0294: Brilliant yellow star composition: 

Into a suitable mixing bowl or similar container, place 75 milliliters of water, and then add in 100 grams of dextrin, and then blend the 
mixture for about 5 minutes. Thereafter. add in 100 grams of sodium bicarbonate, and then followed by 300 grams of potassium 
chlorate. Thereafter, blend the mixture for about 15 minutes, and then add in 75 milliliters acetone, and then continue to blend the 
mixture for about 5 minutes. Now, filter-off any liquid, and then place the pasty mass on a shallow tray or pan. and let it dry to a fine 
dough like material. Once it has, the mixture is ready for use. To use. simply roll the material into stars of any desired diameter and 
then cure in an oven in the usual manner. The stars should be primed in the usual manner. 

Burn rate: Below average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Poor. 

Ease of ignition (1 to 10): Poor. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 60% potassium chlorate, 20% sodium bicarbonate, 20% dextrin 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 


07-02-030A: Brilliant yellow star composition: 
Into a suitable mixing bowl or similar container, place 75 milliliters of 95% ethyl alcohol, and then add in 100 grams of finely 


powdered lampblack, and then add in 150 grams of sodium oxalate, and then followed by 400 grams of potassium chlorate. 
Thereafter, blend the mixture for about 15 minutes. Thereafter, the mixture is ready for use. To use, simply roll the material into stars 
of any desired diameter and then cure in an oven in the usual manner. The stars should be primed in the usual manner. 

Burn rate: Ok. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 


Explosive ability: None. 
Percentage: 61.53% potassium chlorate, 23.07% sodium oxalate, 15.38% lampblack, 0.02% balance 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 
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a Firework St iti 
eee ane Brilliant yellow star composition for aerial ae i a 
s in the previous example, into a suitable mixing b imi i 
yee , g bowl or similar container, place 75 millili 5 
ptt pane fees oe pnb t . grams of dextrin, and then blend the mixture ae oe Ye oe a ras 
: : en followed by 400 grams of i tial eter cies 

alk um oxal 5 potassium chlorate. Th j 5 mi 

w, add in 75 milliliters of ice-cold water, and then continue to blend the mixture rae ee Horie — ae rear 

‘ reafter the mixture is 


ready for use. To uS¢. simpl er ial into stars of an desired diameter t Vi 
« Py y roll the mat i i i 1 é 


Burn rate: Moderate. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 53.33% potassium chlorat i 

2 53. 2, 26.66% sodium oxalate, 13.33% i 

ae erat Deflagrating explosive (classified as consumer ae sates eae eee oan 
se: Used for making colored stars for a variety of aerial devices Eanes 


07-02-030C: Brilliant yellow star composition for aerial use: 


As in the previous example, into a suitable mixi 
: e€ mixing bowl or similar contain 5 millili 
Seat ie g er, place 175 milliliters of i 
2 cee yf [ pi Coaailias bad aes oe pai by 240 grams of sulfur, followed by 20 ean 2 oe atin bl ae 
alech iautes: NOW, 00 grams 0 meal powder, and then followed by 4 ae 0 blend the 
er, blend the mixture until a dough like material is obtained. Once a dough like Tae eta enon ne 
2 : € is ready for 


: de into Stars OF ay d sire i i i 


Burn rate: Below moderate. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to10):5% 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 41.66% meal powder 33.33 oO Pp Ne e ‘oO . 7] 
( ) 2 3 % ifi ’ % 3 % Sin, * 3% balance 


= = ( 


Hieeshier pe ierpee para a composition for aerial use (fortified with magnesium): 
ill (empty), place 5 milliliters of linseed oil in 15 : 
Thereafter. tumb! . aaa oil, and then add in 150 grams of 60 ; 
Ge anak seer manriestce seus 15 minutes at low RPM to coat the magnesium ae linseed oil eee 
ari area ae as ainer, oe 75 milliliters of 99% isopropyl alcohol, followed by 50 milliliters of i aa 
65 prams of uleranisite contin i ae oe by 50 grams of powdered PVC, followed by 1 0 grams of a ie - 
20. uiniites: Eheresties, place the mixiut en followed by 225 grams of potassium perchlorate, and then blend the mi ta puete 
suitable ball mill Fig ate e on a shallow tray or pan, and allow it to thoroughly air dry. Now, place th pau for about 
shatsanpowdee ate Bite. dee of ad Teflon coated steel shot, and then tumble the mixture pee aie Epa aie a 
ra: : : mixture into a suitable mixing bowl. equi : . ; €s to 1orm a 
milliliters of : g bowl, equipped with mot 
s of ether, and then blend the mixture to form a dough like material. Bie dough like seer bse i by 125 
= . the mixture is 


Burn rate: Good. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 457 i 
ge: 45% potassium perchlorate, 30% magnesium powder, 13% ultramarine, 10% PVC, 2% lampblack 


: Clas . . ig . . . 
sification: Deflagrating explosive (classified as consumer fireworks composition) 


Use: Used for making colored stars for a variety of aerial devices. 
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Firework Star Compositions 
07-02-031A: Orange star composition for aerial use: 
Into a suitable mixing bowl or similar container, place 125 milliliters of 99% isopropyl alcohol. followed by 50 grams of shellac. 
followed by 30 grams of flours of sulfur, and then blend the mixture for about 10 minutes. Thereafter, add in 50 grams of potassium 
chlorate, followed by 80 grams of sodium oxalate, and then followed by 360 grams of strontium nitrate. Thereafter, continue to 
blend the mixture for about 15 minutes to form a uniform dough. Once a dough like material is obtained, the mixture is ready for use. 
To use, simply roll the material into stars of any desired diameter and then cure in an oven in the usual manner. The stars should be 


primed in the usual manner. 

Burn rate: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 

Explosive ability: None. 

Percentage: 63.15% strontium nitrate, 
impurities 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 


14.03% sodium oxalate, 8.77% shellac, 8.77% potassium chlorate, 5.26% sulfur, 0.02% 


07-02-031B: Orange star composition for aerial use: 
Into a suitable beaker or similar container. place 220 grams of “FIMO” PVC modeling clay, and then gently heat the mixture to 


soften it up. Thereafter, while maintaining a gentle heat, add in 20 grams of iron-II]-oxide, followed by 350 grams of strontium 
nitrate, and then followed by 400 grams of potassium perchlorate. Thereafter, blend the mixture for about 15 minutes to form a 
uniform mass. Now, remove the heat source, and then place the mixed material into a clean mixing bowl or similar container, 
equipped with motorized stirrer, and then add in 175 milliliters of 99% isopropyl alcohol, and then blend the mixture to form a dough 
like material. Once a dough like material is obtained, the mixture is ready for use. To use, simply roll the material into stars of any 
desired diameter and then cure in an oven in the usual manner. The stars should be primed in the usual manner. 

Burn rate: Unknown. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40.40% potassium perchlorate, 35.35% strontium nitrate, 22.22% FIMO, 2.02% iron-LI-oxide, 0.01% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 


07-02-032A: Brilliant white star composition for aerial use: 

Into a suitable empty ball mill, place 290 grams of potassium nitrate, followed by 200 
aluminum flake, and then tumble the mixture on 
the usual manner, and then place this tumbled mixture into a clean mixing bowl or si 
and then add in 100 milliliters of ether. Thereafter, add in Z 0 grams of dextrin, and then 
Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any 
the usual manner. The stars should be primed in the usual manner. 

Burn rate: Very good. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 6 % 

Tendency to cake: None. 

Explosive ability: May explode if confined. 

Percentage: 58% potassium nitrate, 40% aluminum flake, 2% dextrin 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making white stars for a variety of aerial devices. 


grams of standard commercially available 
ilar container, equipped with motorized stirrer. 


desired diameter and then cure in an oven in 


for aerial use: 


07-02-032B: Brilliant white star composition 
of soft wood charcoal, followed by 320 grams of magnesium powder, and then 


Into a suitable empty ball mill, place 120 grams 
followed by 160 grams of flours of sulfur. Thereafter, tumble the mixture on moderate RPM for about 1 hour. Thereafter, 
tumbled mixture using a screen in the usual manner, and then place this tumbled mixture into a clean mixing bowl or similar 
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low RPM for about 1 hour. Thereafter, remove the tumbled mixture using a screen in 


blend the entire mixture for about 30 minutes. 


remove the. 


Firework Star Compositi 
container, equi i i i ililiters of ace 
pea seein deat: sane and then add in 125 milliliters of acetone. Thereafter, add in 400 grams of potassi 
; e entire mixture to form a uniform dough. Thereafter, the mixture is ready for use. To fs ae Il 
; d e, simply ro 


Burn rate: Above normal. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: May explode if confined. 

Percentage: 40% potassium perchlorate, 32% i y 

Classification: Deflagrating ie Get ope eee reall al 
Use: Used for making white stars for a variety of aerial devices. . i 


07-02-033A: Brilliant white star composition for aerial use: 


Into a suitable mixi imi i i i 
ares Se la ee container, equipped with motorized stirrer, place 75 milliliters of 99% isopropyl alcohol 
pee re cereon tina a mer : eee penne add in 70 grams of Parlon compound, followed by 280 grams of 
; ams of potassium nitrate, and then followed / i i 
Thereafter, blend the mixture on moderate speed for about 15 minutes to form a uniform fai eee ee 
gh. : s ready for 


use. To use, simply roll the dough like material i i 
, simply ig into stars of any desired diameter, and th i 
Ree cil aes le titee: r, and then cure them in an oven under moderate 
é e 
oe primed in the usual manner. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 53% barium nitrate, 28% magnesium, 12% potassium nitrate, 7% Parlon compound 


ahaa rae Deflagrating explosive (classified as pyrotechnic composition) 
se: Used for making white stars for a variety of aerial devices. 


07-02-032C: Brilliant white star composition for aerial use: 


Into a suit i i 

poe aos ae oe Sees od has of magnesium powder of average commercial mesh, followed by 600 grams 

ai ag sear ae : cae canes for about 30 minutes. Thereafter, remove the tumbled fitiee as a 

: : : : ed mixture into a clean mixing bowl imi i imped z 

oy n place th g bowl or simil 

a pl ae ee add in 150 milliliters of tetrahydrofuran. Thereafter, add in 200 grams pe eesti oe as 

ae pa - vanes serene = i A panes of ice water, and then continue to blend the mixture for ae? 

: _ er-0 e insoluble mass, and then allow i 
wee en allow it to dry o i 
y but only to the point where a fine dough like material remains. Thereafter, the mixture ea fe ae Es ae : err : 

: : . y roll the 


Pp 


_ Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10):6% 

Ease of ignition (1 to 10): 6 

_Tendency to cake: None. 

oe ability: Very unlikely even under severe conditions. 

sie 60% strontium nitrate, 20% magnesium, 20% PVC 

[ asstiicanan: Deflagrating explosive (classified as pyrotechnic composition). 
_ Use: Used for making white stars for a variety of aerial devices. 


07-02-033A: Brilliant white star composition for aerial use: 


Into a suitable mixing imi i i i i 
Palle cr seg pe se Lis ae equipped with motorized stirrer, place 125 milliliters of acetone, followed by 75 
aa ig ate = jae er, add in 310 grams of finely powdered aluminum flake of average commercial im ortance 
ee ne eieeak ee and then followed by 610 grams of potassium perchlorate. Thereafter blend the 
yea acer ame . ie ie ter-off the insoluble mass, and then place the filtered-off mass onto a shallow pan or tra 
Be, Tetiseonted esl choy wn disn ombleiie mikiee Ge did Sah SiGe Wate poe Nos bese i, 
: utes to form a uniform powder. Now, place the tumbled 
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Firework Star Compositions 


mixture into a clean mixing bowl, equipped with clean motorized stirrer, and then add in 150 milliliters of 95% ethyl alcohol, and then 
dy for use. To use. simply roll the 


blend the mixture for about 1 hour to form a nice dough like material. Thereafter, the mixture is rea 
material into stars of any desired diameter and then cure in an oven in the usual manner. The stars should be primed in the usual 


manner. 

Burn rate: Above moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: Very unlikely even under severe conditions—however may explode when confined. 
Percentage: 61% potassium perchlorate, 31% aluminum flake, 8% Lycopodium compound 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making white stars for a variety of aerial devices. 


07-02-034A: Brilliant white star composition for aerial use: 
Into a suitable mixing drum, filled with 150 grams of heavy Teflon coated steel shot, place 125 milliliters of 95% ethyl alcohol. 
Thereafter, add in 100 grams of antimony sulfide, followed by 50 grams of flours of sulfur, and then followed by 300 grams of 
potassium nitrate. Thereafter, tumble the mixture at 100 RPM for about 1 hour to form a uniform mixture. Thereafter, the mixture is 
ready for use. To use, simply roll the material into stars of any desired diameter, and then cure the stars in an oven at moderate 
temperature in the usual manner. The stars should be primed in the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: May explode when confined or under severe percussion. 

Percentage: 66.66% potassium nitrate, 22.22% antimony sulfide, 11.11% sulfur, 0.01% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 


Use: Used for making white stars for a variety of aerial devices. 


07-02-034B: Brilliant white star composition for aerial use (fortified with dextrin): 
Into a suitable mixing drum, filled with 150 grams of heavy Teflon coated steel shot. place 125 milliliters of 95% ethyl alcohol. 
Thereafter, add in 120 grams of antimony sulfide, followed by 160 grams of flours of sulfur, followed by 30 grams of dextrin. and 
then followed by 560 grams of potassium nitrate. Thereafter, tumble the mixture at 100 RPM for about 1 hour to form a uniform 
mixture. Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired diameter, and then cure the 
stars in an oven at moderate temperature in the usual manner. The stars should be primed in the usual manner. 


Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: May explode when confined or under severe percussion. 

Percentage: 64.36% potassium nitrate, 18.39% sulfur, 13.79% antimony sulfide, 3.44% dextrin, 0.02% mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making white stars for a variety of aerial devices. 


07-02-035A: Brilliant orange star composition for aerial use: 


Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 175 milliliters of 95% ethyl alcohol. 
Thereafter, add in 150 grams of shellac, followed by 100 grams of powdered cryolite, and then followed by 750 grams of potassium 
perchlorate. Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter, the mixture is ready for use. To use. 
simply roll the material into stars of any desired diameter, and then cure the stars in an oven at average temperature in the usual 
means. Prime the stars with any desired primer. 

Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6% 

Ease of ignition (1 to 10): N/A (probably around 6+) 
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Tendency to cake: None. Hewor Stan Composiens 


Explosive ability: Stable—will explode if confined and ignited. 

Percentage: 75% potassium perchlorate, 15% shellac, 10% cryolite synthetic mineral 
Classification: Deflagrating explosive (classified as pyrotechnic composition) 

Use: Used for making orange stars for a variety of aerial devices. , 


near Brilliant yellow star composition for aerial use (fortified with dextrin): 
pears die drum or ee container, equipped with motorized stirrer, place 175 milliliters of 95% ethyl alcohol 
pes eae a (aie ss shellac, followed by 100 grams of finely powdered PVC, followed by 100 grams of, powiered 
ans salute = we 0 Risa 700 grams of potassium perchlorate. Thereafter, blend the mixture on moderate speed fo 
. Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired Aaneie: a teh 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 % 
Ease of ignition (1 to 10): 6% 
Tendency to cake: None. 
een ability: Stable—will explode if confined and ignited. 
ercentage: 70% potassium perchlorate, 10% 0° ite sy ic mi 
Classification: Deflagrating Golsdie era pana eee en dara Peer es 
Use: Used for making yellow stars for a variety of aerial devices. 


Ae opelsre at pty red star composition for aerial use (fortified with dextrin): 
ner oan 40 grams of dextrin, followed by 150 grams of strontium carbonate, followed by 150 grams of Parion 
ie i acta es ‘i died of red gum, and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
peal aaa = ges ee Thereafter, place this tumbled mixture into a suitable mixing drum or similar container. 
peer tiea Naaca es - then add in 125 milliliters of acetone. Thereafter, add in 550 grams of potassium perchlorate, 
ie ea sas erate speed until a dough like material is obtained. Thereafter, the mixture is ready for use. T 

| s of any desired diameter, and then cure the stars in an oven at averag 4 ot 
means. Prime the stars with any desired primer. a a 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 52.88% potassi Y 
maga pas ss paler pre : oe Parlon compound, 14.42% strontium carbonate, 8.65% red gum, 5.76% 

assification: Deflagrating explosive (classifie i iti 

Use: Used for making red stars for a sae of Pe eae eerie 


oe hahaa orange star composition for aerial use (fortified with dextrin): 
ea eae SF 40 grams of dextrin, followed by 150 grams of calcium carbonate, followed by 150 grams of Parlon 
oe ihe rane Vv ae of red gum, and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
Se oie nT Se a fe ees Pe this tumbled mixture into a suitable mixing drum or similar container 
: en add in 125 milliliters of acetone. Thereaft ddi iS i 
a ; er, add in 550 grams of pot 
then blend the mixture on moderate speed until a dough like material is obtained. Thereafter, the ena eas 


Burn rate: Very similar to 07-02-036A 
Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 % 
Tendency to cake: None. 

Explosive ability: Stable. 


* 7 potassium pel chlor a é, I 42 % Par lo. 0 Oun 4 4 ar T 7 


Firework Star Compositions 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used for making orange stars for a variety of aerial devices. 


07-02-036C: Brilliant green star composition for aerial use (fortified with dextrin): 

Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of barium carbonate, followed by 150 grams of Parlon 
compound, followed by 50 grams of red gum, and then followed by 110 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 300 grams of potassium perchlorate, 
and then followed by 240 grams of barium nitrate, and then blend the mixture on moderate speed until a dough like material is 
obtained. Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired diameter, and then cure the 
stars in an oven at average temperature in the usual means. Prime the stars with any desired primer. 

Burn rate: Similar to 07-02-036B 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Stable. 
Percentage: 28.84% potassium perchlorate, 23.07% barium nitrate, 14.42% Parlon compound, 14.42% calcium carbonate, 10.57% 
magnalium 50/50 alloy, 4.8% red gum, 3.84% dextrin, 0.04% balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making green stars for a variety of aerial devices. 


07-02-036D: Brilliant blue star composition for aerial use (fortified with dextrin): 

Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of copper-I-oxide, followed by 1 50 grams of Parton 
compound, followed by 90 grams of red gum, and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of. potassium perchlorate, 
and then blend the mixture on moderate speed until a dough like material is obtained. Thereafter, the mixture is ready for use. To use, 
simply roll the material into stars of any desired diameter, and then cure the stars in an oven at average temperature in the usual 


means. Prime the stars with any desired primer. 

Burn rate: Similar to 07-02-036C 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 52.88% potassium perchlorate, 14.42% Parlon compound, 14.42 
magnalium 50/50 alloy, 3.84% dextrin, 0.03% balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used for making blue stars for a variety of aerial devices. 


% calcium carbonate, 8.65% red gum, 5.76% 


07-02-037A: Brilliant yellow star composition for aerial use (Complex mixture A): 


Step 1 (batch process): 
Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of barium carbonate, followed by 150 grams of Parlon 


compound, followed by 50 grams of red gum, followed by 110 grams of Magnalium 50/50 alloy, followed by 240 grams of barium 


nitrate, and then followed by 300 grams of potassium perchlorate. Thereafter, tumble the mixture for about] hour at moderate RPM. 


Thereafter, save this mixture for after step 2. 
Step 2 (batch process): 

Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of calcium carbonate, followed by 150 grams of Parlon 
compound, followed by 90 grams of red gum, followed by 60 grams of Magnalium 50/50 alloy. and then followed by 550 grams of 
potassium perchlorate. Thereafter, tumble the mixture for about] hour at moderate RPM. Thereafter, save the mixture for step 3. 
Step 3 (final product): 
Now, into a suitable mixing drum or similar container, equipped with motorized stirrer, place 572 grams of the mixture obtained in 
step 1, followed by 468 grams of the mixture obtained in step 2, and then add in 200 milliliters of 99% isopropyl alcohol, and then 
blend the mixture for about 1 hour to form a uniform dough. Note: more alcohol can be added if the mixture is too dry. Thereafter the 
mixture is ready for use. To use, simply roll the material into stars of any desired diameter and then cure the stars in an oven at 
moderate temperature until the stars are hard and dry. The stars should be primed in the usual manner. 


Burn rate: Average. 
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Waiter resistance: Good. ee eee 


Stability: Can be stored for many years. 
Flammability (1 to 10): 5 ° 
Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 


Percentage: 39.66% potassium 
perchlorate, 14.42% Parlon, 12.69% bari i i 
eee a es gum, 6.49% calcium carbonate, 3.84% devin 0 03 04 ae DPR On ene et ene 
ation: Deflagrating explosive (classified as i joel 
t pyrotechnic c 
Use: Used for making yellow stars for a variety of aerial devices. eee 


07-02-037B: Brilliant purple star compositi i 
ine ie area Pp position for aerial use (Complex mixture B): 
Into a empty ball mill, place 40 grams of dextri 
: trin, followed by 15 
compound, followed by 90 grams of red gum, and then Bie cine En ion 


o 


equipped with motorized stirrer, and then add in 125 millili 
: 5 milliliters of acetone. Th i 
ae me. Thereafter, add in 550 i 
Sean He ; i re on. Aiba speed for about 30 minutes. Thereafter, place the ohne oes eae perchlorate, 
Peas tea ghly air dry. Once it has, place it into a clean ball mill, filled with 200 orams of h T mR er ea 
mixture on moderate RPM for about 1 hour to form a uniform mixtur T eae ee 
arp einai rm e. Thereafter, save the 
Into a empty ball mill, place 40 grams of dextri 
: trin, followed by 150 i 
me grams of calcium carb 
< ae pantie i deka of red gum, and then followed by 60 grams of Miensien ysis Be a eee © 
ean ae siphon anvisaryseie aie Thereafter, place this tumbled mixture into a suitable eae aca . aes s 
eee ene aea r : en add in 125 milliliters of acetone. Thereafter, add in 550 erains of potassit nn ae 
enigma moderate speed for about 30 minutes. Thereafier, place the mixture onto a shall sig i pter 
Peet = ee ry. Once it has, place it into a clean ball mill, filled with 200 grams of heavv T i eee a 
xture on moderate RPM for about 1 hour to form a uniform mi T sa ea a aa 
ee mixture. Thereafter, save the 
into a empty ball mill, place 40 j 
5 : grams of dextrin, followed by 150 j 
wean : ry grams of strontium carbonate, 
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Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
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_ Ease of ignition (1 to 10): 5% 


Tendency to cake: None. 
Explosive ability: Stable. 
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Firework Star Compositions 

equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of ‘potassium perchlorate, 
and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture onto a shallow pan or tray, and 
allow it to thoroughly air dry. Once it has, place it into a clean ball mill. filled with 200 grams of heavy Teflon coated steel shot, and 
then tumble the mixture on moderate RPM for about 1 hour to form a uniform mixture. Thereafter, save the mixture for step 4. 
Step 2 (batch process): 

Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of calcium carbonate, followed by 150 grams of Parlon 
compound, followed by 90 grams of red gum, and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of potassium perchlorate, 
and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture onto a shallow pan or tray, and 
allow it to thoroughly air dry. Once it has, place it into a clean ball mill. filled with 200 grams of heavy Teflon coated steel shot, and 
then tumble the mixture on moderate RPM for about 1 hour to forma uniform mixture. Thereafter, save the mixture for step 4. 

Step 3: (batch process): 

Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of strontium carbonate. followed by 150 grams of Parlon 
compound, followed by 90 grams of red gum, and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of potassium perchlorate, 
and then blend the mixture on moderate speed for 30 minutes. Thereafter, place the mixture onto a shallow pan or tray, and allow it to 
thoroughly air dry. Once it has, place it into a clean ball mill, filled with 200 grams of heavy Teflon coated steel shot, and then tumble 
the mixture on moderate RPM for about 1 hour to form a uniform mixture. Thereafter, save the mixture for step 4. 

Step 4 (final product): 

Now, into a suitable mixing drum or similar container, equipped with motorized stirrer, place 156 grams of mixture obtained in step 
1, followed by 624 grams of the mixture obtained in step 2, and then followed by 260 grams of the mixture obtained in step 3, and 
then add in 200 milliliters of 99% isopropyl alcohol, and then blend the mixture for about 1 hour to form a uniform dough. Note: more 
alcohol can be added if the mixture is too dry. Thereafter the mixture is ready for use. To use, simply roll the material into stars of any 


desired diameter and then cure the stars in an oven at moderate temperature until the stars are hard and dry. The stars should be primed 


in the usual manner. 

Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 52.88% potassium perchlorate, I 4.42% Parlon, 8.65% calcium carbonate, 8.65% red gum, 5. 76% magnalium 50/50 
alloy, 3.6% strontium carbonate, 2.16% copper-LI-oxide, 3.84% dextrin, 0.04% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making peach colored stars for a variety of aerial devices. 


07-02-037D: Brilliant “maroon colored” star composition for aerial use (Complex mixture D): 

Step 1 (batch process): 

Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of copper-Il-oxide, followed by 150 grams of Parlon 
compound, followed by 90 grams of red gum, and then followed by 60 grams of Magnalium 50/50 alloy. and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer. and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of ‘potassium perchlorate, 
and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture onto a shallow pan or tray, and 
allow it to thoroughly air dry. Once it has, place it into a clean ball mill, filled with 200 grams of heavy Teflon coated steel shot. and 
then tumble the mixture on moderate RPM for about 1 hour to form a uniform mixture. Thereafter, save the mixture for step 3. 


Step 2 (batch process): 


Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of strontium carbonate, followed by 150 grams of Parlon. 


compound, followed by 90 grams of red gum. and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of potassium perchlorate, 
and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture onto a shallow pan or tray. and 
allow it to thoroughly air dry. Once it has, place it into a clean ball mill. filled with 200 grams of heavy Teflon coated steel shot, and 
then tumble the mixture on moderate RPM for about 1 hour to form a uniform mixture. Thereafter, save the mixture for step 3. 

Step 3 (final product): 

Now. into a suitable mixing drum or similar container, equipped with motorized stirrer. place 156 grams of the mixture obtained in 
step 1, followed by 884 grams of the mixture obtained in step 2, and then add in 200 milliliters of 99% isopropyl alcohol, and then 


blend the mixture for about 1 hour to form a uniform dough. Note: more alcohol can be added if the mixture is too dry. Thereafter the 
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Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 52.88% potassium perchlorat 429 i 

ae 5 ee ee ssa eke oe i a - shee 12.25% strontium carbonate, 8.65% red gum, 5.76% magnalium 50/50 
Classification: Deflagrating explosive (classified as pyrotechnic compositi 

Use: Used for making maroon colored stars for a variety of aerial rhe = 
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Water resistance: Good. 
Stability: Can be stored for many years. 
_ Hammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Hi aaNd ability: Stable. 
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Firework Star Compositions 
Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of copper-Ll-oxide. followed by 150 grams of Parlon 
compound, followed by 90 grams of red gum, and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of potassium perchlorate, 
and then blend the mixture on moderate speed for about 30 minutes. Thereafter, place the mixture onto a shallow pan or tray, and 
allow it to thoroughly air dry. Once it has, place it into a clean ball mill, filled with 200 grams of heavy Teflon coated steel shot, and 
then tumble the mixture on moderate RPM for about 1 hour to form a uniform mixture. Thereafter, save the mixture for step 3. 
Step 3 (final product): 
Now, into a suitable mixing drum or similar container, equipped with motorized stirrer, place 572 grams of the mixture obtained in 
step 1, followed by 468 grams of the mixture obtained in step 2, and then add in 200 milliliters of 99% isopropyl alcohol, and then 
blend the mixture for about 1 hour to form a uniform dough. Note: more alcohol can be added if the mixture is too dry. Thereafter the 
mixture is ready for use. To use, simply roll the material into stars of any desired diameter and then cure the stars in an oven at 
moderate temperature until the stars are hard and dry. The stars should be primed in the usual manner. 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 39.66% potassium perchlorate, I 4.42% Parlon, 12.69% barium nitrate, 8.41% magnalium 50/50 alloy, 7.93% barium 
carbonate, 6.53% red gum, 6.49% copper-II-oxide, 3.84% dextrin, 0.03% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used for making turquoise colored stars for a variety of aerial devices. 


07-02-037G: Brilliant “aqua colored” star composition for aerial use (Complex mixture G): 


Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of barium carbonate, followed by 150 grams of Parlon 
compound, followed by 50 grams of red gum. and then followed by 1/0 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about] hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 300 grams of potassium perchlorate, 
and then followed by 240 grams of barium nitrate, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, 
place the mixture onto a shallow pan or tray, and allow it to thoroughly air dry. Once it has, place it into a clean ball mill, filled with 
200 grams of heavy Teflon coated steel shot. and then tumble the mixture on moderate RPM for about 1 hour to form a uniform 
mixture. Thereafter, save the mixture for step 3. 

Step 2 (batch process): 

Into a empty ball mill, place 40 grams of dextrin, followed by 150 grams of copper-I-oxide, followed by 150 grams of Parlon 
compound, followed by 90 grams of red gum, and then followed by 60 grams of Magnalium 50/50 alloy, and then tumble the 
mixture for about! hour at moderate RPM. Thereafter, place this tumbled mixture into a suitable mixing drum or similar container, 
equipped with motorized stirrer, and then add in 125 milliliters of acetone. Thereafter, add in 550 grams of potassium perchlorate, 
and then blend the mixture on moderate speed for about 30 minutes. Thereafter. place the mixture onto a shallow pan or tray, and 
allow it to thoroughly air dry. Once it has, place it into a clean ball mill, filled with 200 grams of heavy Teflon coated steel shot, and 
then tumble the mixture on moderate RPM for about 1 hour to form a uniform mixture. Thereafter, save the mixture for step 3. 

Step 3 (final product): 

Now, into a suitable mixing drum or similar container, equipped with motorized stirrer. place 832 grams of the mixture obtained in 
step 1, followed by 208 grams of the mixture obtained in step 2, and then add in 200 milliliters of 99% isopropyl alcohol, and then 
blend the mixture for about 1 hour to form a uniform dough. Note: more alcohol can be added if the mixture is too dry. Thereafter the 
mixture is ready for use. To use, simply roll the material into stars of any desired diameter and then cure the stars in an oven at 
moderate temperature until the stars are hard and dry. The stars should be primed in the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 33.65% potassium perchlorate, 1 8.46% barium nitrate 14.42% Parlon, 11.53% barium carbonate, 9.61% magnalium 
50/50 alloy, 5.57% red gum, 3.84% dextrin, 2.88% copper-II-oxide, 0.04% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making aqua colored stars for a variety of aerial devices. 
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Firework Effects stars 


Section 3: Firework Effects Stars 


positions in this section - 


multiple purposes: 62.32% barium nitrate, 22.60% potassium 
nitrate, 4.24% sulfur, 4.24% barium chlorate, 3.42% aluminum, 
2.46% magnesium powder, 0.68% coarse aluminum grain, 
0.04% impurities 
3. 07-03-003A: “Zinc spreader” star composition for 
multiple purposes: 63.71% zinc dust, 13.27% potassium 
chlorate, 10.61% charcoal, 10.61 % potassium dichromate, 
1.76% dextrin, 0.04% residue 

5, 07-03-003C: “Zinc spreader” star composition for 
multiple purposes: 64.86% zinc dust, 13.51% potassium 
chlorate, 10.81% charcoal, 10.81 % potassium dichromate, 
0.02% balance 


- Firework Effects Star Cor 
1. 07-03-001A: Brilliant “white flare” star composition for 2. 07-03-002A: Brilliant “gold flitter” star composition for 


multiple purposes: 35.55% potassium nitrate, 24.44% gray 
aluminum powder, 11.11% flake aluminum, 8.88% sodium 
oxalate, 8.88% dextrin, 6.66% sulfur, 4.44% charcoal, 0.04% 
mixed balance 

4. 07-03-003B: “Zinc spreader” star composition for 
multiple purposes: 6/.53% sinc dust, 21.53% potassium 
nitrate, 10.76% granular charcoal, 6.15% sulfur, 0.03% mixed 
balance 

6. 07-03-004A: “Willow tree” star composition for multiple 
purposes: 52.84% lampblack, 29.41% potassium chlorate, 
14.7% potassium nitrate, 2.94% sulfur, 0.11 mixed balance 


7. 07-03-005A: “Willow” star composition for multiple 
purposes (lampblack special): 30.61% potassium perchlorate, 
30.61% lampblack, 25.51% charcoal, 5.1% shellac, 5.1% 
dextrin, 3.06% potassium nitrate, 0.01% residual balance 

9. 07-03-006A: Beautiful Silver shower star composition for 
multiple purposes: 32.96% potassium perchlorate, 19.23% 
potassium nitrate, 13. 73% aluminum bronze, 10.98% atomized 
aluminum, 8.24% flake aluminum, 5.49% dextrin, 4.39% soft 
wood charcoal, 3.84% sulfur, 1.09% boric acid, 0.05% residual 
balance 


8. 07-03-0058: “Willow” star composition for multiple | 
purposes (lampblack special): 54.54% lampblack, 36.36% 
potassium chlorate, 4.54% dextrin, 4.54% potassium nitrate, 
0.02% impurities balance 

10. 07-03-006B: Beautiful Silver shower star composition for 
multiple purposes (reduced component): 61.9% ammonium 
perchlorate, 20.95% aluminum flake, 17.1 4% shellac, 0.01% 
residue 


11. 07-03-006C: Beautiful Silver shower star composition for 
multiple purposes (modified): 63.21% potassium nitrate, 
17.24% flitter aluminum, 11.49% wood charcoal, 5.74% 

| dextrin, 2.29% boric acid, 0.03% balance 


12. 07-03-007A: “Electric” star composition for multiple =| 
purposes: 44.44% potassium nitrate, 14.81% sulfur, 14.81% 
coarse aluminum, 11.11% antimony sulfide, 7.4% aluminum 
powder, 7.4% black powder, 0.03% residues aul 


13. 07-03-007B: “Electric” star composition for multiple 
purposes: 68.18% potassium chlorate, 10.22% aluminum, 
5.68% dextrin, 5.68% barium nitrate, 4.54% medium coarse 
aluminum, 3.4% coarse aluminum, 2.27% flours of sulfur, 
0.03% mixed balance 


174. 07-03-007C: “Electric” star composition for multiple 


purposes: 71.42% aluminum powder, 21.42% potassium 
perchlorate, 3.57% dextrin, 3.57% barium nitrate, 0.02% 
balance 


15. 07-03-007D: “Electric” star composition for multiple 
purposes (reduced component): 57.14% potassium 
perchlorate, 28.5 7% medium coarse aluminum, 14.28% dextrin, 
0.01% residual balance 
17. 07-03-008B: “FireFly” star composition for multiple 
purposes (modified for use as a rocket propellant): 47.04% 
potassium nitrate, 33.03% air floated charcoal, 5.8% antimony 
trisulfide, 5.2% dextrin, 4.7% sulfur, 4.2% spherical aluminum, 
0.03% impurities 


16. 07-03-008A: “FireFly” star composition for multiple - 
purposes: 47.61% potassium nitrate, 27.61% air floated 
charcoal, 10% 80-mesh charcoal, 5.71% sulfur, 4.76% dextrin, 
4.28% large flaked aluminum, 0.03% mixed balance 

18. 07-03-008C: “FireFly” star composition for multiple 
purposes (producing brilliant fire trails with secondary 
sparkle effect): 43.36% potassium nitrate, 25.66% air floated 
charcoal, 9.73% charcoal powder, 8.84% dextrin, 7.96% sulfur, 
4.42% medium coarse aluminum, 0.03% balance 


(19. 07-03-009A: “Glitter” star composition for multiple 
purposes: 55% potassium nitrate, 16% antimony trisulfide, 
10% sulfur, 10% lampblack, 5% aluminum, 4% dextrin 

21. 07-03-0114: Simplified sparkler star composition for 
multiple purposes: 60% potassium perchlorate, 30% coarse 
aluminum, 10% dextrin 


| aluminum flake, 10.52% coarse aluminum, 7.89% soft wood 


20. 07-03-010A: “Beautiful “Red Pill” star composition for 
multiple purposes: 64% potassium chlorate, 19% strontium 
carbonate, 13% red gum, 4% dextrin 

22. 07-03-012A: “White flitter” star composition for 
multiple purposes: 44.73% potassium nitrate, 26.31% fine 


charcoal, 7.89% sulfur, 2.63% dextrin, 0.03% residual balance za 


23. 07-03-013A: “White comet” star composition for 
multiple purposes: 58.18% potassium nitrate, 26.66% soft 
wood charcoal, 9.09% sulfur, 6.06% dextrin, 0.01% balance 


24. 07-03-013B: “White comet” star composition for 
multiple purposes (modified composition): 49.38% potassium 
nitrate, 29.62% hard wood charcoal, 11. 11% dextrin, 9.87% 
sulfur, 0.02% balance ie) 


25. 07-03-014A: Classic “Dragon eggs” crackling star 
composition: 74.36% lead tetraoxide, 9.09% nitrocellulose, 
8.27% copper-II-oxide, 8.27% magnalium alloy, 0.01% 
impurities 
508 


26. 07-03-014B: Classic “Dragon eggs” crackling star 
composition (modified with bismuth trioxide): 74.36% 
bismuth trioxide, 9.09% nitrocellulose, 8.27% copper-Il-oxide, 


8.27% magnalium alloy, 0.01% impurities 


sie Firework Effects stars 

27. 07-03-015A: Brilliant blue star with fiery trail: 66.66% 28. 07-03-016A: Brilliant “electric” purple star: 64.76% 
ammonium perchlorate, 9.52% copper carbonate, 9.52% red potassium perchlorate, 11.42% strontium carbonate, 7.61% 
gum, 9.52% soft wood charcoal, 4.76% dextrin, 0.02% residual | copper-Il-carbonate, 6.66% hexamine, 4.76% dextrin 4 76% 
balance magnalium 50/50 alloy, 0.03% mixed balance - 
29, 07-03-017A: Brilliant “flash” composition for stars: 30. 07-03-017B: Brilliant “flash” composition with silver 
66% barium nitrate, 27% aluminum flake, 6% glutinous rice effect: 56% potassium perchlorate, 32% aluminum flake, 3% 
starch, 1% boric acid rice starch, 5% rosin, 2% lampblack 

31. 07-03-0184: Brilliant “silver wave” star composition 132. 07-03-019A: Beautiful “golden wave” star composition 
with silver tail: 47.61% potassium perchlorate, 47.61% coarse | with gold tail: 47% coarse aluminum, 37% eh nitrate 
aluminum, 4.76% rice starch, 0.02% balance 9% antimony trisulfide, 6% glutinous nice starch, 1% boric acid 
33. 07-03-019B: Beautiful “golden wave” star composition 34. 07-03-020A: Beautiful “Chrysanthemum” Sar 
with gold tail (sulfur based): 47% coarse aluminum, 37% composition: 40.40% potassium nitrate, 30.30% flake 
potassium nitrate, 9% sulfur, 6% glutinous rice starch, 1% aluminum, 10.10% sulfur, 10.10% jealoar inner 7.07% 
boric acid glutinous rice starch, 1.01% boric acid. 1.01% hemp coal 
0.01% balance 
36. 07-03-021B: Beautiful “charcoal” fire dust star 
composition producing a reddish effect (modified): 49% 
potassium nitrate, 40% willow charcoal, 6% sulfur, 5% rice 
starch 
3- 38. 07-03-022A: Gorgeous “silver iy 
composition producing a reddish effect (modified 2): 44% fire dust star producing a secthanerntion ets 
potassium nitrate, 44% willow charcoal, 6% sulfur, 6% rice effect: 50% potassium nitrate, 17.5% sulfur, 7.5% realgar, . 
starch 7.5% wood charcoal, 7.5% coarse aluminum flake, 6%. 
glutinous rice starch, 2.5% antimony trisulfide, 1.5% 
magnalium 50/50 alloy 

ae 07-03-023A: Metal fire dust star composition: 40. 07-03-023B: Metal fire dust star composition (modified): 
38% potassium nitrate, 14% barium nitrate, 13% sulfur, 12% 41.74% potassium nitrate, 12.62% barium nitrate, 12.62% 
atomized aluminum, 10% wood charcoal, 8% iron-III-oxide, 5% | sulfur, 12.62% atomized aluminum, 9.7% wood shafeoal 6.79% 
| dextrin iron-Ill-oxide, 3.88% dextrin, 0.03% mixed residue 1% 
41. 07-03-023C: Metal fire dust star composition (modified “| 42. 07-03-024A: Brilliant comet composition for combination 
2): 40% potassium nitrate, 13% barium nitrate, 12% sulfur, use: 50% potassium chlorate, 23% barium benzoate, 10% 
12% atomized aluminum, 12% wood charcoal, 7% iron-ILl- barium carbonate, 10% exfoliated mica, 6% Bentonite clay, 1% 
oxide, 4% dextrin guar gum ee ee 
43. 07-03-024B: Brilliant comet composition for combination 
use (containing zirconium silicate substitute): 50% potassium 
chlorate, 30% zirconium silicate, 10% bentonite clay, 9% 
barium carbonate, 1% guar gum : 


35. 07-03-021A: Beautiful “charcoal” fire dust star 
composition producing a reddish effect: 55% potassium 
nitrate, 33% willow charcoal, 7% sulfur, 5% rice starch 


a 
37. 07-03-021C: Beautiful “charcoal” fire dust star 


07-03-O01A: Brilliant “white flare” star composition for multiple purposes: 

Into a suitable mixing drum, bowl, or similar container, equipped with motorized stirrer, place 50 grams of fine aluminum grain 
followed by 10 grams of medium coarse aluminum grain, followed by 36 grams of magnesium powder of average mesh followed 
by 62 grams of flours of sulfur. Thereafter, add in 250 milliliters of 95% ethyl alcohol, and then blend the mixture for about 5 
minutes. Thereafter, add in 100 milliliters of acetone, and then add in 330 grams of finely powdered potassium nitrate, followed b 
62 grams of barium chlorate, and then followed by 910 grams of barium nitrate, and then continue to blend the mixture for abit 10 
minutes to form a uniform dough. Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired 
diameter, or roll the material as a second layer on some other rolled star, and then cure the stars in an oven at moderate temperature 
until the stars are hard and dry, or press the mixture into any desired shape. The material can be primed in the usual manner. but this is 
hot necessarily needed. 

Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 5 %4 + 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 62.32% barium nitrate, 22.60% potassium nitrate, 4.24% sulfur, 4.24% barium chlorate, 3.42% aluminum, 2.46% 
magnesium powder, 0.68% coarse aluminum grain, 0.04% impurities 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making “white flare” stars for multiple uses. 


Firework Effects stars 
07-03-002A: Brilliant “gold flitter” star composition for multiple purposes: 
Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot, place 75 milliliters of ether, followed by 150 grams of 
flours of sulfur, followed by 100 grams of fine powdered charcoal, and then followed by 200 grams of sodium oxalate. Thereafter, 
tumble the mixture on low RPM for about 40 minutes. Now, into a suitable mixing bowl, equipped with motorized stirrer, place 200 
grams of dextrin, followed by 250 grams of flake aluminum, followed by 550 grams of fine “gray” aluminum powder, and then 
followed by 250 milliliters of ether, and then blend the mixture on moderate speed for about 20 minutes. Thereafter, place the mixture 
onto a shallow pan or tray, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a clean separate ball mill, filled 
with 250 grams of heavy Teflon coated steel shot, and then tumble the mixture for about 30 minutes to form a uniform powder. 
Finally, place the tumbled mixture (containing the sodium oxalate), into a clean mixing bowl, and then add in the second tumbled 
mixture containing the aluminum. Now, add in 500 milliliters of acetone, and then finally add in 800 grams of finely powdered 
potassium nitrate, and then blend the mixture for about 1 hour to form a uniform dough. Thereafter, the mixture is ready for use. To 


use, simply roll the material into stars of any desired diameter, or roll the material as a second layer on some other rolled star. and then 


cure the stars in an oven at moderate temperature until the stars are hard and dry, or press the mixture into any desired shape. The 
material can be primed in the usual manner, but this is not necessarily needed. This composition can also be used for making tail fires 
for rockets and the like. In essence, this mixture can be used in almost any pyrotechnic munition, such as cones, flares, buzz-bombs, 
ect., 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): Average. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35.55% potassium nitrate, 24.44% gray aluminum powder, 11.11% flake aluminum, 8.88% sodium oxalate, 8.88% 
dextrin, 6.66% sulfur, 4.44% charcoal, 0.04% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making “gold flitter” stars for multiple uses. 


07-03-003A: “Zinc spreader” star composition for multiple purposes: 

Into a suitable mixing drum, bow, or similar container, equipped with motorized stirrer, place 100 grams of dextrin, followed by 600 
grams of potassium dichromate, followed by 600 grams of granular charcoal (not powder). Note: the diameter of the charcoal 
should range from 1 to 1.5 millimeters in diameter. Thereafter, add in 750 grams of potassium chlorate, and then followed by 3600 
grams of zinc dust. Thereafter, add in 750 milliliters of ethyl acetate or hexane. and then blend the mixture for about | hour to form a 
uniform dough. Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired diameter, or roll the 
material as a second layer on some other rolled star, and then cure the stars in an oven at moderate temperature until the stars are hard 
and dry, or press the mixture into any desired shape. Note: for use in aerial devices, use a heavier propulsion charge, as this mixture is 
heavier then normal compositions. The material can be primed in the usual manner, but this is not necessarily needed. This 
composition can also be used for making tail fires for rockets and the like, and in essence, can be used in almost any pyrotechnic 
munitions, such as cones, flares, ect., 

Burn rate: steady but fragmented. This composition produces brilliant sparks of burning zinc and charcoal. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 


Percentage: 63.71% zinc dust, 13.27% potassium chlorate, 10.61% charcoal, 10.61% potassium dichromate, 1.76% dextrin, 0.04% 
P 


residue 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used for making “zinc spreader” stars for multiple uses. 


07-03-003B: “Zinc spreader” star composition for multiple purposes: 

Into a suitable mixing drum, bowl, or similar container, equipped with motorized stirrer, place 140 grams of granular charcoal (not 
powder). Note: the diameter of the charcoal should range from 1 to 1.5 millimeters in diameter. Thereafter, add in 280 grams of 
potassium nitrate, followed by 80 grams of flours of sulfur, and then followed by 800 grams of zinc dust (average commercial 
availability). Thereafter, add in 250 milliliters of hexane, and then blend the mixture for about 1 hour to form a uniform dough. 
Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired diameter, or roll the material as a 
second layer on some other rolled star, and then cure the stars in an oven at moderate temperature until the stars are hard and dry, or 
press the mixture into any desired shape. Note: for use in aerial devices, use a heavier propulsion charge, as this mixture is heavier 
then normal compositions. The material can be primed in the usual manner, but this is not necessarily needed. This composition can 
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also be used for making tail fires for rockets and the like, and in essence, can be used in almost any pyrotechnic munitions, such as 
cones, flares, ect.. ; 
Burn rate: steady but fragmented. This composition produces brilliant sparks of burning zinc and charcoal 
Water resistance: Good. , 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 % 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 61.53% zine dust, 21.53% potassium nitrate, 10.76% granular charcoal, 6.15% sulfur, 0.03% mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used for making “zinc spreader” stars for multiple uses. 


07-03-003C : “Zine spreader” star composition for multiple purposes: 

Into a suitable mixing drum, bowl, or similar container, equipped with motorized stirrer, place 120 grams of granular charcoal (not 
powder). Note: the diameter of the charcoal should range from 1 to 1.5 millimeters in diameter. Thereafter, add in 120 grams of 
potassium dichromate, followed by 720 grams of zinc dust, and then followed by 150 grams of, ‘potassium chlorate. Thereafter, add 
in 175 milliliters of 95% ethyl alcohol, and then blend the mixture for about 1 hour to form a uniform dough. Thereafter, the mixture 
is ready for use. To use, simply roll the material into stars of any desired diameter, or roll the material as a second layer on some other 
rolled star, and then cure the stars in an oven at moderate temperature until the stars are hard and dry, or press the mixture into any 
desired shape. Note: for use in aerial devices, use a heavier propulsion charge, as this mixture is heavier then normal compositions. 
The material can be primed in the usual manner, but this is not necessarily needed. This composition can also be used for making tail 
fires for rockets and the like, and in essence, can be used in almost any pyrotechnic munitions, such as cones, flares, ect. i 
Burn rate: steady but fragmented. This composition produces brilliant sparks of burning zinc and charcoal. _ . 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 64.86% zinc dust, 13.51% potassium chlorate, 10.81% charcoal, 10.81% potassium dichromate, 0.02% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). ; 

_ Use: Used for making “zinc spreader” stars for multiple uses. 


_ 07-03-004A: “Willow tree” star composition for multiple purposes: 

_ Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot, place 540. grams of finely powdered lampblack, followed 

_ by 30 grams of flours of sulfur, and then followed by 150 grams of potassium nitrate, and then tumble the mixture on moderate 

_ RPM for about 30 minutes. Thereafter, into a suitable mixing drum, bowl, or similar container, equipped with motorized stirrer, place 
_ the tumbled mixture obtained previously, and then add in 300 grams of potassium chlorate. Now, add in 150 milliliters of 95% ethyl 
alcohol, and then blend the mixture for about 1 hour to form a uniform dough. Thereafter, the mixture is ready for use. To use, simply 
roll the material into stars of any desired diameter, or roll the material as a second layer on some other rolled star, and then cure the 
__ stars in an oven at moderate temperature until the stars are hard and dry, or press the mixture into any desired shape. The material can 
__be primed in the usual manner. This composition can also be used for making tail fires for rockets and the like, and may be used in 

__ cones if desired. . 

_ Burn rate: N/A 

_ Water resistance: Good. 

__ Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

__Explosive ability: None. 

/ Percentage: 52.84% lampblack, 29.41% potassium chlorate, 14.7% potassium nitrate, 2.94% sulfur, 0.11 mixed balance 

_ Classification: Deflagrating explosive (classified as pyrotechnic composition). 

__Use: Used in tail fires, and for aerial devices. 


97-03-005A: “Willow” star composition for multiple purposes (lampblack special): 

ay a suitable ball mill, filled with 200 grams of Teflon coated steel shot, place 300 grams of finely powdered lampblack, followed 

50 grams of shellac, followed by 50 grams of dextrin, and then followed by 250 grams of fine grained charcoal, and then tumble 
€ mixture on moderate RPM for about 1 hour. Thereafter, into a suitable mixing drum, bowl, or similar container, equipped with 

Motorized stirrer, place the tumbled mixture obtained previously, and then add in 300 grams of potassium perchlorate, and then 


$11 


Firework Effects stars 
add in 125 milliliters of water, and then blend the mixture for about 15 minutes. 
n blend the mixture for about 15 minutes to form a uniform dough. Thereafter, the 


followed by 30 grams of potassium nitrate. Now, 
Thereafter, add in 125 milliliters of acetone, and the 
mixture is ready for use. To use, simply roll the material 
some other rolled star, and then cure the stars in an oven 
into any desired shape. The material can be primed in the usual manner. T 
rockets and the like, and may be used in cones if desired. 

Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30.61% potassium perchlorate, 
nitrate, 0.01% residual balance 
Classification: Deflagrating explosive (classi 
Use: Used in tail fires, and for aerial devices. 


into stars of any desired diameter, or roll the material as a second layer on 
at moderate temperature until the stars are hard and dry, or press the mixture 
his composition can also be used for making tail fires for 


30.61% lampblack, 25.51% charcoal, 5.1% shellac, 5.1% dextrin, 3.06% potassium 


fied as pyrotechnic composition). 


07-03-005B: “Willow” star composition for multiple purposes (lampblack special): 

Into a suitable ball mill, filled with 100 grams of Teflon coated steel shot, place 360 grams of finely powdered lampblack, followed 
by 30 grams of dextrin, and then tumble the mixture on moderate RPM for about 30 minutes. Thereafier, into a suitable mixing drum. 
bowl, or similar container, equipped with motorized stirrer, p 
of potassium chlorate, and then followed by 30 grams of potassium nitrate. Now, add in 100 milliliters of water, and then blend the 
mixture for about 15 minutes. Thereafter, add in 100 milliliters of acetone, and then blend the mixture for about 15 minutes to form a 
uniform dough. Note: decant-off any liquid layers if they exist. Thereafter, the mixture is ready for use. To use, simply roll the 
material into stars of any desired diameter, or roll the material as a second lay 
oven at moderate temperature until the stars are hard and dry, or press the mixture into any desired shape. The material can be primed 
in the usual manner. This composition can also be used for making tail fires for rockets and the like, and may be used in cones if 
desired. 

Burn rate: N/A 

Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 54.54% lampblack, 36.36% potassium chlorate, 4.54% dextrin, 4.54% potassium nitrate, 0.02% impurities balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in tail fires, and for aerial devices. 


07-03-006A: Beautiful Silver shower star composition for multiple purposes: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot, place 160 grams of finely 
followed by 200 grams of dextrin, followed by 140 grams of flours of sulfur. and then foliowed by 
and then tumble the mixture on moderate RPM for about 30 minutes. Thereafter, into a suitable mixing drum, bowl, or similar 
container, equipped with motorized stirrer, place the tumbled mixture obtained previously, and then add in 700 grams of potassium 
nitrate, followed by 1200 grams of potassium perchlorate, followed by 400 grams of atomized aluminum of 0.1 mm, followed by 
500 grams of aluminum bronze, and then followed by 300 grams of coarse flake aluminum. Now, add in 450 milliliters of 95% 
ethyl alcohol, and then blend the mixture for about 45 minutes to form a rough dough or pasty mass. Note: after blending, if the 
material is two “wet”, allow it to dry until a nice dough like material is obtained (be sure to blend the mixture periodically during the 
drying process). Thereafter, the mixture is ready for use. To use, simply roll the materi 
material as a second layer on some other rolled star(s), and then cure the stars in an oven at moderate temperature until the stars are 
hard and dry, or press the mixture into any desired shape. The material can be primed in the usual manner. This composition can also 
be used for making tail fires for rockets and the like, and may be used in cones if desired. 

Burn rate: Smooth, but choppy. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 
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powdered soft wood charcoal, 


lace the tumbled mixture obtained previously, and then add in 240 grams 


er on some other rolled star, and then cure the stars in an 


40 grams of powdered boric acid, 


al into stars of any desired diameter, or roll the 


pide apis ; Firework Effects stars 

aS . wae ee % Ap ies ee 19.23% potassium nitrate, 13.73% aluminum bronze, 10.98% atomized aluminum 
.24 70 tinum, 5.49% dextrin, 4.39% soft wood charcoal, 3.84% sul Y icacid: On j 

Classification: Deflagrating explosive (classified as pyrotechnic ae POG se rn cancer rare 

Use: Used in tail fires, and for aerial devices. 


07-03-006B: Beautiful Silver shower star compositi i 
Ive r position for multiple purposes (reduced component): 
a eae eines or neaee he place 350 milliliters of 95% ethyl alcohol, and then vid in os grams of shellac 
: e mixture at about 60 Celsius with stirring for about 5 minutes Th aft ' 

1300 grams of ammonium perchlorate, followed b : i Ae isons Nec oo 

F y 440 grams of aluminum flake. Thereafter, blend the mi 5 
minutes. During this time the temperature of the mixture will lowe i Sete EM 

ing this t r to ambient. Thereafter, add in 250 millili i 
followed by 50 milliliters of ethyl acetate, and the blend the mix 5 minute: he enema 
: ture for another 15 minutes. Now, d t-off iqui 

then place the wet material onto a shallow pan or tra i ik Sai ade Rugs Go 

y, and allow it to dry to a fine dough like material. Note: 
mixture periodically during the drying process. Thereafter, the mixture i aah ill a 

g 1g | ; : e is ready for use. To use, simply roll the material i 

= desired ee or roll onto existing stars form ing an outer layer, or press the mixture into ae ae abie Seale: ‘ie = - 
under pressure. The composition should be cured in an oven at normal temperature in the usual manner. This star composition should 


be primed with a perchlorate strobe star composition. Thi iti i i 
pe cea ee p n. This composition can also be used for making tail fires for rockets and the like, 


Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 61.9% ammonium perchlorate, 20.95% aluminu 2 9 j 
Classification: Deflagrating explosive (classified as ee mos) ica 
Use: Used in tail fires, and for aerial devices. , 


07-03-006C: Beautiful Silver shower star compositi i i 
i howe! position for multiple purposes (modified): 
aa kgm aha ie ie a Foun se hae coated steel shot, place 40 grams of boric acid, followed by 200 grams 
e- al, and then followed by 100 grams of dextrin. Now, add in 75 millili ‘hex 1 
the mixture at 300 RPM for about 1 hour. Thereafter i i 4 au So a 
: . place this tumbled mixture into a suitable mixing bowl or simil i 
equipped with motorized stirrer, and then add in 1100 grams of i i tt leer rts, 
i ; potassium nitrate, and then followed by 300 “litter” 
aluminum commercial product. Thereafter, add in 300 milliliters ‘ Sabeaen 
2 F of hexane, and then blend the mixture for ab i 
Thereafter, the mixture is ready for use. To use, sim ial into eae 
: . : , Simply roll the material into stars of any desired di isti 
forming an outer layer, or press the mixture into any desir: i i ee oie 
} ig ver, ; \ able container, tube, ect., under pressure. The composition sh 
: . ect., , ould b 
in an oven at normal temperature in the usual manner. This star composition should be primed with a ee strobe e cere 


composition. This composition can also be used for making tai ‘ ik : 
Burn rate: Average. ¢ tail fires for rockets and the like, and may be used in cones if desired. 


Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 % 
Ease of ignition (1 to 10): 5+ 
_ Tendency to cake: None. 
Explosive ability: None. 
Percentage: 63.21% potassi i % fli i 
oles g 6 potassium nitrate, 17.24% flitter aluminum, 11.49% wood charcoal, 5.74% dextrin, 2.29% boric acid, 0.03% 
Classification: Deflagrating explosi i i iti 
: g g explosive (classified as pyrotechnic composition). 
Use: Used in tail fires, and for aerial devices. : 


ibe bee “Electric” star composition for multiple purposes: 

iy ; ene ae bowl, or similar container, equipped with motorized stirrer, place 40 grams of fine aluminum powder, followed 

ae ad oe medium coarse aluminum, followed by 40 grams of black powder, followed by 60 grams of antimony sulfide and 

a see se . hte! eee of es Thereafter, add in 100 milliliters of acetone, and then blend the mixture for about 30 

e speed. Thereafter, add in 240 grams of potassium nitrate, and then ont b i 
_ Speed for about 30 minutes to form a rough dough-like materi > mi far sig ee ead eae 
ig gh- terial. Thereafter, the mixture is ready f T i i 
needs to be rolled into stars of any desired di isting star t Sais Ae ie aes Goulds 

ry desired diameter, or rolled over an existing 

a f xisting star to form a second layer. Note: the stars should th 
cured in an oven at moderate temperature in the usual manner. The composition can be sieved through any desired mesh aa e 


- urn rate: Average 
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stars should then be cured in an oven at moderate temperature in the usual manner. The composition can be sieved through any desired 
mesh screen, and used as is, or pressed into tablets, rods, or pellets of any desired size. Priming may or may not be needed. 
Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 57.14% potassium perchlorate, 28.57% medium coarse aluminum, 14.28% dextrin, 0.01% residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets, but can also be used in cones, fountains, and the like. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 44.44% potassium nitrate, 14.81% sulfur, 14.81% coarse aluminum, 11.11% antimony sulfide, 7.4% aluminum 
powder, 7.4% black powder, 0.03% residues 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets, but can also be used in cones, fountains. and the like. 


07-03-007B: “Electric” star composition for multiple purposes: 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 180 grams of fine aluminum powder, 
followed by 80 grams of medium coarse aluminum, followed by 60 grams of coarse aluminum, followed by 100 grams of dextrin, 
and then followed by 40 grams of flours of sulfur. Thereafter, add in 300 milliliters of 95% ethyl alcohol, and then blend the mixture 
for about 30 minutes on moderate speed. Thereafter, add in 100 grams of barium nitrate, and then followed by 1200 grams of 
potassium chlorate, and then continue to blend the mixture on moderate speed for about 30 minutes to form a rough dough-like 
material. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be rolled into stars of any desired diameter, or 
rolled over an existing star to form a second layer. Note: the stars should then be cured in an oven at moderate temperature in the usua 
manner. The composition can be sieved through any desired mesh screen, and used as is, or pressed into tablets. rods, or pellets of any _ 
desired size. Priming may or may not be needed. | 
Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 68.18% potassium chlorate, 10.22% aluminum, 5.68% dextrin, 5.68% barium nitrate, 4.54% medium coarse 
aluminum, 3.4% coarse aluminum, 2.27% flours of sulfur, 0.03% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets, but can also be used in cones, fountains, and the like. 


07-03-008A: “FireFly” star composition for multiple purposes: : 

Into a suitable empty ball mill, place 290 grams of air floated charcoal, followed by 60 grams of flours of sulfur, followed by 105 
grams of 80 mesh charcoal, and then gently tumble the mixture at 50 RPM for about 3 hours. Thereafter, place this tumble mixture 
into a suitable mixing bowl, or similar container, equipped with motorized stirrer, and then add in 500 grams of potassium nitrate, 
followed by 45 grams of large flaked aluminum, and then followed by 50 grams of dextrin. Thereafter, add in 75 milliliters of 
acetone, and then blend the mixture on moderate speed for about 40 minutes. Thereafter, the mixture is ready for use. To use, simply 
roll the material into stars of any desired diameter, or roll the material onto existing stars to form a second coating, and then cure the 
stars in an oven at moderate temperature until dry and hard. The mixture can also be used in the form of a loose powder, or grains of 
any desired sieve size for any desired purpose (mainly for making brilliant fire trails). hs 

Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47.61% potassium nitrate, 27.61% air floated charcoal, 10% 80-mesh charcoal, 5.71% sulfur, 4.76% dextrin, 4.28% 
large flaked aluminum, 0.03% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets (for producing brilliant fire trails), but can also be used in cones, fountains, and for other 


07-03-007C: “Electric” star composition for multiple purposes: purposes. 


Into a suitable ball mill, filled 200 grams of heavy Teflon coated steel shot, place 50 grams of dextrin, followed by 1000 grams of 
aluminum powder of average mesh, and then followed by 175 milliliters of ether. Thereafter, tumble the mixture at 100 RPM for 
about | hour. Thereafter, place this tumbled mixture into a suitable mixing bowl, or similar container, equipped with motorized stirrer. 
and then add in 350 milliliters of more ether, followed by 50 grams of barium nitrate, and then followed by 300 grams of potassium 
perchlorate, and then continue to blend the mixture on moderate speed for about 30 to 45 minutes to form a rough dough-like 
material. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be rolled into stars of any desired diameter, or 
rolled over an existing star to form a second layer. Note: the stars should then be cured in an oven at moderate temperature in the usual. 
manner. The composition can be sieved through any desired mesh screen, and used as is, or pressed into tablets, rods, or pellets of any 
desired size. Priming may or may not be needed. 

Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 6+ (when primed) 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 71.42% aluminum powder, 21.42% potassium perchlorate, 3.57% dextrin, 3.57% barium nitrate, 0.02% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets, but can also be used in cones, fountains, and the like. 


07-03-008B: “FireFly” star composition for multiple purposes (modified for use as a rocket propellant): 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 94 grams of flours of sulfur, followed by 660 
grams of air floated charcoal, and then followed by 116 grams of antimony trisulfide. Thereafter, add in 200 milliliters of 95% ethyl 
alcohol, and then blend the mixture on moderate speed for about 15 minutes. Now, into a separate mixing bowl, equipped with 
motorized stirrer, place 84 grams of 12 micron spherical aluminum, followed by 940 grams of potassium nitrate, and then followed 
by 104 grams of dextrin. Thereafter, add in 300 milliliters of acetone, and the blend the mixture on moderate speed for about 15 
tunutes. Thereafter, once both mixtures have been blended, add both mixtures to a third, clean mixing bowl, equipped with another 
motorized stirrer, and then blend the combined mixture for about 40 minutes. Thereafter, the mixture is ready for use. To use, simply 
toll the material into stars of any desired diameter, or roll the material onto existing stars to form a second coating, and then cure the 
Stars in an oven at moderate temperature until dry and hard. The mixture can also be used as a rocket propellant for small and 
moderate sized rockets (will produce a brilliant fire trail). The mixture can also be used in the form of a loose powder, or grains of any 
desired sieve size for any desired purpose (mainly for making brilliant fire trails). Oe . 
_ Burn rate: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

P ‘reentage: 47.04% potassium nitrate, 33.03% air floated charcoal, 5.8% antimony trisulfide, 5.2% dextrin, 4.7% sulfur, 4.2% 
Spherical aluminum, 0.03% impurities 

assification: Deflagrating explosive (classified as pyrotechnic composition). 


— Used in stars for mortars and rockets (for producing brilliant fire trails), but can also be used in cones, fountains, and for other 
OSes. 


07-03-007D: “Electric” star composition for multiple purposes (reduced component): 

Into a suitable mixing bowl. or similar container, equipped with motorized stirrer, add in 75 milliliters of 99% isopropyl alcohol, 
followed by 50 grams of dextrin, and then followed by 100 grams of medium coarse aluminum, and then continue to blend the 
mixture on moderate speed for about 15 minutes. Thereafter, add in 200 grams of potassium perchlorate, and then continue to blend _ 
the mixture for about 30 to 45 minutes to form a rough dough-like material. Thereafter, the mixture is ready for use. To use, the 
mixture simply needs to be rolled into stars of any desired diameter, or rolled over an existing star to form a second layer. Note: the 
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Firework Effects stars 
07-03-008C: “FireFly” star composition for multiple purposes (producing brilliant fire trails with secondary sparkle effect): 
Into a suitable ball mill, filled with 200 grams of heavy Teflon coated steel shot, place 490 grams of potassium nitrate, and then 
tumble the nitrate at 100 RPM for about 1 hour. In the meantime. into a separate empty ball mill, place 290 grams of air floated 
charcoal, followed by 110 grams of 30+ mesh charcoal, followed by 90 grams of flours of sulfur, and then followed by 100 grams 


of dextrin, and then tumble the mixture at 300 RPM for about 1 hour. After tumbling both mixtures, place both mixtures into a 
suitable mixing bowl, or similar container, equipped with motorized stirrer, and then add in 250 milliliters of acetone, and then 
followed by 50 grams of medium coarse aluminum, and then blend the combined mixture on moderate speed for about 1 hour to 
form a uniform dough. Thereafter, the mixture is ready for use. To use. simply roll the material into stars of any desired diameter, or 
roll the material onto existing stars to form a second coating, and then cure the stars in an oven at moderate temperature until dry and 
hard. The mixture can also be used as a rocket propellant for small and moderate sized rockets (will produce a brilliant fire trail). The 
mixture can also be used in the form of a loose powder, or grains of any desired sieve size for any desired purpose (mainly for making 
brilliant fire trails). 

Burn rate: Moderate. 

Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43.36% potassium nitrate, 25.66% air floated charcoal, 9.73% charcoal powder, 8.84% dextrin, 7.96% sulfur, 4.42% 
medium coarse aluminum, 0.03% balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets (for producing brilliant fire trails), but can also be used in cones, fountains, and for other 


purposes. 


07-03-009A: “Glitter” star composition for multiple purposes: 

In typical fashion, in a suitable mixing bowl, drum, or similar container, place 550 grams of potassium nitrate, followed by 200 
milliliters of 95% ethyl alcohol, and then followed by 75 milliliters of ice water. Now. immediately add in 100 grams of finely 
powdered lampblack, followed by 100 grams of flours of sulfur, followed by 50 grams of 200 to 400 mesh aluminum, followed by 
40 grams of dextrin, and then finally followed by 160 grams of antimony trisulfide. Thereafter, blend the mixture on moderate speed 
until a uniform dough is obtained. Thereafter. the mixture is ready for use. To use, the mixture simply needs to be rolled into stars, or 
rolled onto other stars to form an outer coating, and then cured in an oven at ordinary temperatures. This composition can also be used 
as a loose powder (once dried), or used in any desired propose to achieve a brilliant glitter like effect. 

Burn rate: Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55% potassium nitrate, 1 6% antimony trisulfide, 10% sulfur, 10% lampblack, 5% aluminum, 4% dextrin 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets (for producing brilliant glittering effects), but can also be used in cones, fountains, and for 


other purposes. 


07-03-010A: “Beautiful “Red Pill” star composition for multiple purposes: 

Into a suitable empty ball, place 260 grams of red gum. followed by 380 grams of strontium carbonate, and then followed by 75 
milliliters of acetone. Thereafter, tumble the mixture at 150 RPM for about 1 hour. Thereafter, into a clean empty mixing bowl or 
similar container, equipped with motorized stirrer, place 275 milliliters of acetone, and then add in 80 grams of dextrin, and then 
blend the mixture for about 10 minutes. Thereafter, add in 1280 grams of potassium chlorate, and then add in the tumble mixture 
prepared previous. Thereafter, blend the mixture on moderate speed for about 1 hour or until a nice dough-like mixture is obtained. 
Thereafter, the mixture is ready for use. To use, simply roll the mixture into stars of any desired diameter, or roll over any previous 
stars to form a second layer. and then cure the stars in an oven at moderate temperature in the usual manner. This composition can also 
be used as a loose powder or grains of any size as desired for use in multi-purposes. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 
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; Firework Effects stars 

Explosive ability: None. 

Percentage: 64% potassium chlorate, 19% strontium carbonate, 13% red gum, 4% dextrin 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Can be used for multiple purposes. 


07-03-011A: Simplified sparkler star composition for multiple purposes: 

| Into a typical mixing drum, or bowl, equipped with motorized stirrer, place 300 grams of dextrin, followed by 900 grams of coarse 
aluminum, and then followed by 1800 grams of potassium perchlorate. Thereafter, add in 350 milliliters of 95% ethyl alcohol, and 

then blend the mixture on moderate speed for about 50 minutes to form a uniform dough. Thereafter, the mixture is ready for use To 

use, simply roll the material into stars of any desired diameter, or roll the mixture onto existing stars ‘6 form a second layer, and then 

ae ay Bai in os the : rea Pay sales in the usual manner. The mixture can also be used a loose powder or grains of any 

mesh, or the dough like material can be pressed int i c iti 

ee ed p into rods, pellets, ect., under pressure in the usual manner. The composition 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 6 

| Tendency to cake: None. 

| Explosive ability: Stable. If the aluminum is not coarse, and is too fine, the mixture will flash when ignited 

| Percentage: 60% potassium perchlorate, 30% coarse aluminum, 10% dextrin ~ , 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

_ Use: Can be used for multiple purposes. 


07-03-012A: “White flitter” star composition for multiple purposes: 

Into a suitable mixing bowl, or any similar container, equipped with motorized stirrer, place 250 milliliters of 95% ethyl alcohol, and 
| then add in 50 grams of dextrin, followed by 500 grams of fine aluminum flake, followed by 150 grams of powdered soft wood 

- charcoal. followed by 150 grams of flours of sulfur, and then followed by 200 grams of coarse aluminum. Thereafter, blend the 
mixture on moderate speed for about 30 minutes. In the meantime, into an empty ball mill, place 850 grams of. potassium nitrate, and 
: then tumble the nitrate at 300 RPM for about 15 minutes. After blending the previous mixture for about 30 minutes, add in the 

: tumbled nitrate, and then blend the combined mixture for about 45 minutes on high speed. Note: more alcohol can be added if desired 
Once the blending has gone on for about 45 minutes, the mixture is ready for use. To use, simply roll the doughy-like material into 
7 stars of ei desired oe i roll the material onto existing stars to form a second layer, and then cure in ie oven in the usual 

| manner. The material can also be used as a dry powder, o i in si i i 

ed et ees ea ao . or of any desired grain size, or the mixture can be pressed into molds, rods, or 
Burn rate: Average. 

_ Water resistance: Good. 

Stability: Can be stored for many years. 

_ Flammability (1 to 10): 5% 

_ Ease of ignition (1 to 10): 5% 

_ Tendency to cake: None. 

_ Explosive ability: Stable. 

| Percentage: 44.73% potassium nitrate, 26.31% fine alumi 529 i Y 

Bothin, 263% dover P a AE a ett fine aluminum flake, 10.52% coarse aluminum, 7.89% soft wood charcoal, 7.89% 
I Classification: Deflagrating explosive (classified as pyrotechnic composition). 

| Use: Can be used for multiple purposes. 
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_ 07-03-013A: “White comet” star composition for multiple purposes: 

L Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot, of the usual diameter, place 960 grams of potassium 

| Nitrate, followed by 150 grams of powdered sulfur, and then followed by 440 grams of finely powdered soft wood charcoal. 
Thereafter, add in 75 milliliters of water, and then tumble the mixture at 150 RPM for about | hour. Thereafter, place this tumbled 

| mixture into a suitable mixing bowl, or any similar container, equipped with motorized stirrer, and then add in 300 milliliters of 

_ *cetone. Thereafter, add in 100 grams of dextrin, and then blend the entire mixture on high speed for about 40 to 50 minutes, or until 
A fine dough like material obtained. Note: more solvent may be added if the mixture is too dry. Once a dough-like material has been 
2 obtained, the mixture is ready for use. To use, simply roll the doughy-like material into stars of any desired diameter, or roll the 
oo onto existing stars to form a second layer, and then cure in an oven in the usual manner. The material can also be used as a 
I . powder, or of any desired grain size, or the mixture can be pressed into molds, rods, or pellets of any desired shape for any desired 
| Burn rate: Average. 

| Water resistance: Good. 


Firework Effects stars 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 4 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 58.18% potassium nitrate, 26.66% soft wood charcoal, 9. 09% sulfur, 6.06% dextrin, 0.01% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Can be used for multiple purposes. 


07-03-013B: “White comet” star composition for multiple purposes (modified composition): 

Into a suitable ball mill, filled with 300 grams of Teflon coated steel shot, of the usual diameter, place 400 grams of potassium 
nitrate, followed by 240 grams of finely powdered hard wood charcoal. Thereafter, add in 125 milliliters of water, and then tumble 
the mixture at 150 RPM for about 1 hour. Thereafter, place this tumbled mixture into a suitable mixing bowl, or any similar container, 
equipped with motorized stirrer, and then add in 150 milliliters of acetone. Thereafter, add in 90 grams of dextrin, and then followed 
by 80 grams of finely powdered sulfur, and then blend the entire mixture on high speed for about 30 minutes, or until a fine dough 
like material obtained. Note: more solvent may be added if the mixture is too dry. Once a dough-like material has been obtained, the 
mixture is ready for use. To use, simply roll the doughy-like material into stars of any desired diameter, or roll the material onto 
existing stars to form a second layer, and then cure in an oven in the usual manner. The material can also be used as a dry powder, or 
of any desired grain size, or the mixture can be pressed into molds, rods, or pellets of any desired shape for any desired use. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 49.38% potassium nitrate, 29.62% hard wood charcoal, 11.11% dextrin, 9.87% sulfur, 0.02% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Can be used for multiple purposes. 


07-03-014A: Classic “Dragon eggs” crackling star composition: 

Into a suitable mixing bowl, or similar container, equipped with a motorized stirrer, in the usual manner, place 300 milliliters of 
hexane, and then add in 100 grams of nitrocellulose (average nitrogen content), and then blend the mixture for about 15 minutes. 
Thereafter, add in 91 grams of copper-II-oxide, followed by 91 grams of magnalium 50/50 alloy, and then followed by 818 grams of 
lead tetraoxide (Pb304). Thereafter, blend the mixture on moderate speed for about 45 minutes. Note: the material should resemble a 
dough-like mass—more solvent may or may not be added. After the blending process. the mixture is ready for use. To use, simply roll 
the material into stars of any desired diameter, or roll the material over existing stars to form a second coating and the cure them in an 
oven under normal temperature until their dry and hard. These stars don’t have to be primed 

Burn rate: Very rapid. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 9+ 

Tendency to cake: None. 

Explosive ability: Explodes shortly after ignition. 

Percentage: 74.36% lead tetraoxide, 9.09% nitrocellulose, 8.27% copper-I-oxide, 8.27% magnalium alloy, 0.01% impurities 
Classification: Deflagrating explosive (classified as explosive). 

Use: Widely used composition for producing crackling effects in aerial fireworks. 


07-03-014B: Classic “Dragon eggs” crackling star composition (modified with bismuth trioxide): 

This procedure is identical accept the lead tetraoxide is replaced with bismuth trioxide. Into a suitable mixing bowl, or similar 
container, equipped with a motorized stirrer, in the usual manner, place 300 milliliters of hexane, and then add in 100 grams of 
nitrocellulose (average nitrogen content), and then blend the mixture for about 15 minutes. Thereafter, add in 9/1 grams of copper-LI- 
oxide, followed by 91 grams of magnalium 50/50 alloy, and then followed by 818 grams of bismuth trioxide (Bi203). Thereafter, 
blend the mixture on moderate speed for about 45 minutes. Note: the material should resemble a dough-like mass—more solvent may 
or may not be needed. After the blending process, the mixture is ready for use. To use, simply roll the material into stars of any 
desired diameter, or roll the material over existing stars to form a second coating and then cure them in an oven under normal 
temperature until their dry and hard. These stars don’t have to be primed. 

Burn rate: Very rapid. 

Water resistance: Good. 
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_ Firework Effects stars 
Stability: Can be stored for many years. 


_ Flammability (1 to 10): 9+ 


Ease of ignition (1 to 10): 9+ 
Tendency to cake: None. 


_ Explosive ability: Explodes shortly after ignition. 


Percentage: 74.36% bismuth trioxide, 9.09% nitrocellulose, 8.27% copper-Il-oxid i 

. « ‘. aie 9 Os whi ’ 8.2 Y ? i iti 
Classification: Deflagrating explosive (classified as explosive). me, I a as 
Use: Widely used composition for producing crackling effects in aerials fireworks. 


07-03-015A: Brilliant blue star with fiery trail: 

Into a suitable ball mill, filled with 150 grams of heavy Teflon coated steel shot, place 700 grams of ammonium perchlorate, and th 
tumble the mixture at 150 RPM for about 30 minutes. Thereafter, place this tumbled perchlorate into a suitable mixing bowl e ui a 
with motorized stirrer, and then add in 100 grams of copper carbonate, followed by 100 grams of red gum followed b 50 a ae 
dextrin, and then followed by 100 grams of fine grained soft wood charcoal, and then add in 300 milliliters of 99% ne TO i a 
alcohol. Thereafter, blend the mixture on moderate speed for about 30 minutes to form a dough-like material Thereafter, teva <tur 

is ready for use. To use, simply roll the mixture into stars of any desired diameter, or roll the mixture onto existing stars to fone ‘ 


= 5 m1 im the usual me . tur (= OF i i 


Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5 4 
Tendency to cake: None. 
Explosive ability: Stable. 
oe: ty) i; 
yh rageee iy eres perchlorate, 9.52% copper carbonate, 9.52% red gum, 9.52% soft wood charcoal, 4.76% dextrin, 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used for making interesting blue star effects with trail. 


07-03-016A: Brilliant “electric” purple star: 
ae suitable ball mill, filled with 500 grams of heavy Teflon coated steel shot, place 680 grams of potassium perchlorate, and then 
oe . ee at pares for about 30 minutes. Thereafter, place this tumbled perchlorate into a suitable mixing bowl, equipped 
sens ae then add in 50 grams of dextrin, followed by 50 grams of magnalium 50/50 alloy, followed by 70 grams 
peeing ollowed by 80 grams of copper-L-benzoate, and then followed by 120 grams of strontium carbonate, and then add in 
ou milliliters of hexane. Thereafter, blend the mixture on moderate speed for about 30 minutes to form a dough-like material 
serbia te segs : eevee oe pe sae roll the mixture into stars of any desired diameter, or roll the mixture oai6 
cect alee a eo ai cee oes in an oven at ordinary temperature in the usual means. The mixture 
Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 
Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 
Slee ability: Stable. May explode under severe conditions. 

ercentage: 64.76% potassium perchlorate, 11.42% i g i 
ee set is ee a per ey carbonate, 7.61% copper-H-carbonate, 6.66% hexamine, 4.76% 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used for making interesting electric purple stars for multiple uses. 


aoe Brilliant “flash” composition for stars: 
to a suitable mixing bowl, or similar container, equipped wi i i 
g : : ped with motorized stirrer, place 120 grams of glutinous rice starch, followed 

_ 20 grams of finely powdered boric acid, and then followed by 540 grams of fine aluminum flake. Now, add in 200 milliliters of 
ean and then blend the mixture for about 15 minutes. Thereafter, add in 1320 grams of barium nitrate, and then add in 250 
: iliters of ice water, and then continue to blend the mixture for about 30 minutes. Note: pour off any liquid if it exists. Thereafter 
ae bee is ready for use. To use, simply roll the mixture into stars of any desired diameter, and then cure the stars in an oven at 
ae i ee the cone manner. Thereafter, roll any other desired star composition over the cured stars to form an outer 

, any desired diameter. The mixture can be used in loose form if desi i i 
hee me een rm if desired for use in propulsion. 
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Waiter resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. 

Explosive ability: Stable. May explode under certain circumstances. 

Percentage: 66% barium nitrate, 27% aluminum flake, 6% glutinous rice starch, 1% boric acid 
Classification: Deflagrating explosive (classified as explosive). 

Use: Widely used composition for producing flashes. 


07-03-017B: Brilliant “flash” composition for with silver effect: 
Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot of the usual diameter, place 60 grams of lampblack, 


followed by 150 grams of glutinous rice starch, followed by 150 grams of standard commercially available rosin, and then tumble 
the mixture for about 30 minutes at 300 RPM. Thereafter, remove the tumbled mixture from the ball mill, and separate the mixture 
from the steel shot using any desired screen, in the usual manner. Thereafter, place this tumbled mixture into a suitable mixing bowl, 
or similar container. equipped with motorized stirrer, and then add in 1680 grams of potassium perchlorate, and then followed by 960 
grams of fine aluminum flake. Thereafter, add in 500 milliliters of ether, and then blend the mixture for about 30 to 45 minutes. 
Thereafter, the mixture is ready for use. To use, simply roll the mixture into stars of any desired diameter, and then cure the stars in an 
oven at moderate temperature in the usual manner. Thereafter, roll any other desired star composition over the cured stars to form an 
outer layer of any desired diameter. The mixture can be used in loose form if desired for use in propulsion. 


Burn rate: Rapid. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 8+ (depends on hardness of final product after curing). 

Tendency to cake: None. 

Explosive ability: Stable. May explode under certain circumstances. 

Percentage: 56% potassium perchlorate, 32% aluminum flake, 5% rice starch, 5% rosin, 2% lampblack 
Classification: Deflagrating explosive (classified as explosive). 

Use: Widely used composition for producing flashes with a silver effect. 


07-03-018A: Brilliant “silver wave” star composition with silver tail: 
Into a suitable mixing drum, bowl, or similar container, equipped with motorized stirrer, place 300 milliliters of ethyl acetate, and then 


add in 500 grams of potassium perchlorate, followed by 500 grams of coarse aluminum, and then followed by 50 grams of 
glutinous rice starch. Thereafter, blend the mixture on moderate speed for about 30 to 40 minutes to form a uniform dough. 
Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired diameter. or roll the mixture onto 
existing stars to form a second layer of any desired thickness, and then cure the stars in an oven at moderate temperature in the usual 


manner. Priming may or may not be needed. 

Burn rate: N/A 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A. 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 47.61% potassium perchlorate, 47.61% coarse aluminum, 4.76% rice starch, 0.02% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create spectacular looking tail effects. 


07-03-019A: Beautiful “golden wave” star composition with gold tail: 
Into a suitable mixing drum, bowl, or similar container, equipped with motorized stirrer, place 350 milliliters of hexane, and then add 
in 740 grams of potassium nitrate, followed by 940 grams of coarse aluminum, followed by 120 grams of glutinous rice starch, 
followed by 180 grams of antimony trisulfide, and then followed by 20 grams of boric acid. Thereafter, blend the mixture on 
moderate speed for about 30 to 40 minutes to form a uniform dough. Thereafter, the mixture is ready for use. To use, simply roll the 
material into stars of any desired diameter, or roll the mixture onto existing stars to form a second layer of any desired thickness, and 
then cure the stars in an oven at moderate temperature in the usual manner. Priming may or may not be needed. 

Burn rate: Typical. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 
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9.2 Firework Effect: 
Ease of ignition (1 to 10): 5+ aoa 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 47% coarse aluminum, 37% i 7 i f 
potassium nitrate, 9% antimony trisulfide, 6% i i ic aci 
Classification: Deflagrating explosive (classified as nyrotechnid caineocion ae 
Use: Used to create spectacular golden light effects. , 


Late ace Beautiful “golden wave” star composition with gold tail (sulfur based): 
y ie se : ] ie pao ae hehe eeu with motorized stirrer, place 350 milliliters of 95% ethyl alcohol 

( m nitrate, followed by 940 grams of coarse aluminum flake, followed b 
glutinous rice starch, followed by 180 grams of finely powdered sulfur, and se Os CH 

: then followed by 20 grar bori i 
blend the mixture on moderate speed for about 30 to 40 minut i si dia el del eat tea 
eral es to form a uniform dough. Thereafter, the mixture i 

use, simply roll the material into stars of any desired diameter, or roll the mixture onto existing stars to form a Pete se = 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 47% coarse aluminum, 37% i i 9 9 i j i 
Classification: Deflagrating stoleive eee eae aE 
Use: Used to create spectacular golden light effects. , 


07-03-020A: Beautiful “Chrysanthemum” star composition: 
ae oe. a eine! z oh ere coated steel shot, place 140 grams of glutinous rice starch, followed 

, : en tollowed by 20 grams of boric acid, and then tumble the mi 
hour. Thereafter, place this mixture into a suitable mixing drum ipped wi ey 

yur. : g . or bowl, equipped with motorized sti d th in ¢ 
milliliters of hexane. Thereafter, add in 600 i So ae ee al 

; grams of coarse flake aluminum, followed by 200 gr 
200 grams of powdered realgar mineral, and then finall 2 oe ee ee 
: y followed by 20 grams of hemp coal. Thereafter, blend i igh 
speed for about 1 hour to form a uniform mixture. Once a uniform mi i i eee 
b : mixture is obtained, the mixture is ready f i 

roll the mixture into stars of any desired diameter, or roll the mi isti eee 

, i mixture onto existing stars to form a second coating, and th 
mixture in an oven in the usual manner. If desired, the mixture can b into nite ear omen = 
ee aa nde Ge one e pressed into pellets, rods, or any desired shape for any desired 
Burn rate: Typical. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 % 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 40.40% potassium nitrate, 30.30% flak i 

: 40. , 30. é aluminum, 10.10% sul £02 i i i 

starch, 1.01% boric acid, 1.01% hemp coal, 0.01% balance PD a CS TLE arene en ne 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create beautiful yellow fire dust effects. 


oe Beautiful “charcoal” fire dust star composition producing a reddish effect: 
i x a suitable mixing bowl, equipped with motorized stirrer, place 750 milliliters of acetone, and then add in 1100 grams of 
ae pli: cs followed by a grams of willow charcoal. Thereafter, blend the mixture on high speed for about 2 hours 

, place the mixture in a warm place, or use a vacuum to allow the bulk of the sol tt ‘ , 
acetone has been removed, place the mixture back into the previ ixi Byei nel a euler Ai as 

. xing bowl, or a clean one ipped wi i i i 
ee ee previous mixing ; » equipped with motorized stirrer in 
. grams of finely powdered sulfur, and then followed by 10 i i 

Te , owed by 100 grams of glutinous rice starch. 

z ane, and then blend the mixture on moderat d fe 3 i 
Wo erate speed for about 30 minutes to form a dough. 

: 5 to form a good dough. Once a dough-lik i i i is 1 
; gor gh. ug e material has been achieved, the mixtu 
or use, To use, the mixture simply needs to be rolled into stars of any desired diameter, or rolled over existing stars to fae are 
$ > 


Coating. The stars should be cured i i i i 
eee in an oven at ordinary temperature until dry and hard. The mixture can also be used for multiple 


Burn rate: Moderate. 
Water resistance: Good. 


Firework Effects stars 


Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 55% potassium nitrate, 33% willow charcoal, 7% sulfur, 5% rice starch 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful fire dust effects. 


07-03-021B: Beautiful “charcoal” fire dust star composition producing a reddish effect (modified): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 700 milliliters of acetone, and then add in 980 grams of potassium 
nitrate, and then followed by 800 grams of willow charcoal. Thereafter, blend the mixture on high speed for about 2 hours. 
Thereafter, place the mixture in a warm place, or use a vacuum to allow the bulk of the solvent to evaporate. Once the bulk of the 
acetone has been removed, place the mixture back into the previous mixing bowl, or a clean one, equipped with motorized stirrer in 
the usual manner, and then add in 120 grams of. “finely powdered sulfur, and then followed by 100 grams of glutinous rice starch. 
Thereafter, add in 275 milliliters of hexane, and then blend the mixture on moderate speed for about 30 minutes to form a dough. 
Note: more hexane may need to be added to form a good dough. Once a dough-like material has been achieved, the mixture is ready 


for use. To use, the mixture simply needs to be rolled into stars of any desired diameter, or rolled over existing stars to form a second 
coating. The stars should be cured in an oven at ordinary temperature until dry and hard, The mixture can also be used for multiple 


purposes. 
Burn rate: Moderate. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 49% potassium nitrate, 40% willow charcoal, 6% sulfur, 5% rice starch 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful fire dust effects. 


07-03-021C: Beautiful “charcoal” fire dust star composition producing a reddish effect (modified 2): 

Into a suitable mixing bowl, equipped with motorized stirrer, place 800 milliliters of acetone, and then add in 880 grams of potassium 
nitrate. and then followed by 880 grams of willow charcoal. Thereafter, blend the mixture on high speed for about 2 hours. 
Thereafter, place the mixture in a warm place, or use a vacuum to allow the bulk of the solvent to evaporate. Once the bulk of the 
acetone has been removed, place the mixture back into the previous mixing bowl, or a clean one, equipped with motorized stirrer in 
the usual manner, and then add in 120 grams of inely powdered sulfur, and then followed by 120 grams of glutinous rice starch. 
Thereafter, add in 250 milliliters of hexane, and then blend the mixture on moderate speed for about 30 minutes to form a dough. 
Note: more hexane may need to be added to forma good dough. Once a dough-like material has been achieved, the mixture is ready 


for use. To use, the mixture simply needs to be rolled into stars of any desired diameter, or rolled over existing stars to form a second 
coating. The stars should be cured in an oven at ordinary temperature until dry and hard. The mixture can also be used for multiple 


purposes. 
Burn rate: Moderate. 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 44% potassium nitrate, 44% willow charcoal, 6% sulfur, 6% rice starch 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful fire dust effects. 


07-03-022A: Gorgeous “silver wave chrysanthemum” fire dust star producing a reddish/yellow/green twinkling effect: 
Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot of 5 millimeters in diameter, place 500 grams of potassium 
nitrate, followed by 75 grams of soft pine wood charcoal, and then followed by 175 grams of highly pure powdered sulfur. 


Thereafter, add in 125 milliliters of ice water. and then tumble the mixture at 150 to 200 RPM for about 3 hours. Now, after 3 hours of 
tumbling, remove the mixture, in the usual manner, and then place it into a suitable mixing bowl, equipped with motorized stirrer, and 


then add in 450 milliliters of 95% ethyl alcohol, followed by 60 grams of glutinous rice starch, followed by 25 grams of antimony 
trisulfide, followed by 75 grams of realgar mineral (powdered), followed by 15 grams of magnalium 50/50 alloy (powdered), and 
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Firework Effects stars 
foll i 
ee eae oe Hee oe aluminum flake, and then blend the mixture on high speed for about 1 hour to fi i 
3 xture is ready for use. To use, the mixture simply needs to be rolled into stars of any cee ae 


: rolled over existing stars to form a second coatin h ars should b Vv il 
: ating. The stars s | i i 
Sai nent ae : ae ee e cured in an oven at ordinary temperature until di y and hard. 


Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 50% potassium nitrate, 17.5% sulfur, 7.5% 
; i ee » 79% real; say, j 
ee nee 2.5% antimony trisulfide, 1.5% Mebane. ee POOP CRMIERU SHC ro Oe BTCA Kel Dye RiuOnONS 
assification: Deflagrating explosive (classified as pyrotechnic co iti 
Use: Used to create brilliant color effects. ee ane 


07-03-023A: Metal fire dust star composition: 


Into a suitable ball mill, filled with 350 grams of Teflon coated steel illi in di 

scape ns g shot of 10 millimeters in diameter, pla i 

ee 2 epee sees a ste charcoal, and then followed by 260 grams of highly pure ee Spe: Hei 

pies eer Weare eel adie his en tumble the mixture at 150 to 200 RPM for about 3 hours. Now, after 3 hours of tumbli 

Sp ieine cy ae anne ae then place it into a suitable mixing bowl, equipped with motorized stirrer and then ade 

eit esitatars Me sic ae a owed by 100 grams of dextrin, followed by 280 grams of barium nitrate followed by 160 

ee ee . @ and. then followed by 240 grams of atomized aluminum. Thereafter, blend the ae on 

rolled into stars of any desired eee eal ee ee i fae peer eae 
; g a second coating. ir 

per seamen until dry and hard. The mixture can also be pressed into tubes, a ei aor kee aot, 

g may or may not be needed. ee epee 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 


F ercentage 38% Pp fasstum nura. I 4 T if ] (a) @ fal fa ” 
* 0 i te, % ba. Tum nitrate 13 sul ur I 2 atont ed alum 2 0 Ww. ia 


ae Deflagrating explosive (classified as pyrotechnic composition) 
se: Used to create brilliant glitter effects in fireworks. 


07-03-023B: Metal fire dust star composition (modified): 


Into a suitable ball mill, filled with 450 grams of Teflon coated illi 
ae g steel shot of 10 millimeters in diameter, place i 
rea 2 ee ne ass nen al charcoal, and then followed by 260 grams of highly pure Leas cin mere 
esate ere tne Si ia ies then tumble the mixture at 150 to 200 RPM for about 3 hours. Now, after 3 hours of habe 
eerie et eee ae serine then place it into a suitable mixing bowl, equipped with motorized stirrer, and then add 
pera to ages ay es by 80 grams of dextrin, followed by 260 grams of barium nitrate, followed by 140 
ee eee i an then followed by 260 grams of atomized aluminum. Thereafter, blend the mixture on 
ben aC a 
Be , , ig a second coating. i 
ae naa ps see and hard. The mixture can also be pressed into tubes, fountains, ak oe if " 
g ry not be needed. aie 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
arin ability: Stable. 
ercentage: 41.74% potassium nitrate, 12.62% j i i 
7% fone Lge iia conte 7 ee pia 12.62% sulfur, 12.62% atomized aluminum, 9.7% wood charcoal, 
assification: Deflagrating explosive (classified as pyrotechnic composition) 


Firework Effects stars Firework Effects stars 


Use: Used to create brilliant glitter effects in fireworks. | The mass of the comet mixture should be 10 to 75 millimeters in diameter, and the embedded stars can range from 2 to 10 millimeters 
_ in diameter. Once the desired preformed cured stars have been embedded into the original mixture, the entire mass should then be 

07-03-023C: Metal fire dust star composition (modified 2): _ cured in an oven at moderate temperature so the original comet mixture can harden. The exact effect of the cured stars will depend on 

Into a suitable ball mill, filled with 300 grams of mixed Teflon coated steel shot of ranging from 5 to 10 millimeters in diameter, place how many embedded stars you use and to what size they are, and to what color effects they produce. You can experiment with 

800 grams of potassium nitrate, followed by 240 grams of soft wood charcoal, and then followed by 240 grams of highly pure _ different stars and different sizes and different ratios to get a whole arsenal of different effects. All the stars (including the embedded 

powdered sulfur. Thereafter, add in 175 milliliters of ice water, and then tumble the mixture at 175 to 200 RPM for about 3 hours. _ ones) should be coated with a thin coating of priming mixture in the usual manner for proper ignition and burn. 


Now, after 3 hours of tumbling, remove the mixture, in the usual manner, and then place it into a suitable mixing bowl, equipped with Burn rate: Typical for star compositions. 
motorized stirrer, and then add in 350 milliliters of 95% ethyl alcohol, followed by 80 grams of dextrin, followed by 260 grams of Water resistance: Good. 

barium nitrate, followed by 140 grams of finely powdered iron-II-oxide, and then followed by 240 grams of atomized aluminum. _ Stability: Can be stored for many years. 
Thereafter, blend the mixture on high speed for about 1 hour to form a uniform mixture in the usual manner. Thereafter, the mixture is_Flammability (1 to 10): 5 

ready for use. To use, the mixture simply needs to be rolled into stars of any desired diameter, or rolled over existing stars to forma _Ease of ignition (1 to 10): 5+ 

second coating. The stars should be cured in an oven at ordinary temperature until dry and hard. The mixture can also be pressed into Tendency to cake: None. 


tubes, fountains, cones, ect., in the usual manner if desired. Priming may or may not be needed. _ Explosive ability: Stable. 

Burn rate: Average. | Percentage: (Commit mixture): 50% potassium chlorate, 30% zirconium silicate, 10% bentonite clay, 9% barium carbonate, 1% 
Water resistance: Good. | guar gum 

Stability: Can be stored for many years. _ Classification: Deflagrating explosive (classified as pyrotechnic composition). 


Flammability (1 to 10): 5 _ Use: Used to create brilliant combination effects. 
Ease of ignition (1 to 10): 5+ ' 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 40% potassium nitrate, 13% barium nitrate, 12% sulfur, 12% atomized aluminum, 12% wood charcoal, 7% iron-III- 
oxide, 4% dextrin 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create brilliant glitter effects in fireworks. 


07-03-024A: Brilliant comet composition for combination use: 
Into a suitable ball mill, filled with 500 grams of heavy Teflon coated steel shot, place 200 grams of exfoliated mica, and then tumble — 
the mixture at 500 RPM for about 3 hours to pulverize it. Thereafter, sieve this tumbled mica through an 80 to 100-mesh screen. / 
Thereafter, place this mica into a suitable mixing bowl, equipped with motorized stirrer, and then add in 300 milliliters of acetone, and 
then add in 120 grams of bentonite clay, followed by 20 grams of guar gum, followed by 200 grams of barium carbonate, followed _ 
by 460 grams of barium benzoate, and then followed by 1000 grams of potassium chlorate, and then blend the mixture vigorously 
for about 2 hours. Note: more acetone will probably need to be added during the mixing process to makeup for lost solvent due to 
evaporation. Thereafter, blend the mixture to form a uniform dough. Now, once a uniform mixed material is obtained, the material 
should be manually blended with other preformed and cured stars from other procedures. Note: the object is to embed other preformed 
cured stars in the comet mixture. The mass of the comet mixture should be 10 to 75 millimeters in diameter, and the embedded stars 
can range from 2 to 10 millimeters in diameter. Once the desired preformed cured stars have been embedded into the original mixture. 
the entire mass should then be cured in an oven at moderate temperature so the original comet mixture can harden. The exact effect of 
the cured stars will depend on how many embedded stars you use and to what size they are, and to what color effects they produce. 
You can experiment with different stars and different sizes and different ratios to get a whole arsenal of different effects. All the stars _ 
(including the embedded ones) should be coated with a thin coating of priming mixture in the usual manner for proper ignition and | 
burn. 

Burn rate: Typical for star compositions. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: (Commit mixture): 50% potassium chlorate, 23% barium benzoate, 10% barium carbonate, 10% exfoliated mica, 6% 
bentonite clay, 1% guar gum 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create brilliant combination effects. 


07-03-024B: Brilliant comet composition for combination use (containing zirconium silicate substitute): 
Into a suitable mixing bowl. equipped with motorized stirrer, add in 350 milliliters of 95% ethyl alcohol, and then add in 200 grams of 
bentonite clay, followed by 20 grams of guar gum, followed by 600 grams of zirconium silicate, followed by 180 grams of barium 
carbonate, and then followed by 1000 grams of potassium chlorate, and then blend the mixture vigorously for about 2 hours. Note: 
more alcohol may or may not be added during the mixing process to makeup for lost solvent due to evaporation. Thereafter, blend the 
mixture to form a uniform dough. Now, once a uniform mixed material is obtained, the material should be manually blended with 
other preformed and cured stars from other procedures. Note: the object is to embed other preformed cured stars in the comet mixture. 
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Firework Strobe, Smoke Stars, and Smoke Agents 


Section 4: Firework Strobe, Smoke Stars, and Smoke Agents 


. Firework Strobe, Smoke Stars, and Smoke Agent Compositions in this section - 

1. 07-04-001A: Brilliant “twinkling” green strobe star: 2. 07-04-001B: Brilliant “twinkling” green strobe star: 
58.25% ammonium perchlorate, 22.33% magnesium powder, 55.55% ammonium perchlorate, 21.29% magnesium powder, 
16.5% barium sulfate, 2.91% nitrocellulose, 0.01% impurities 15.74% barium sulfate, 4.62% potassium dichromate, 2.77% 
nitrocellulose, 0.03% impurities 

4. 07-04-002A: Brilliant “twinkling” red strobe star: 
50% ammonium perchlorate, 23% magnesium powder, 18% 
strontium sulfate, 7% magnalium 50/30 alloy, 2% dextrin 


3. 07-04-001C: Brilliant “twinkling” green strobe star: 
26.59% ammonium perchlorate, 21.27% barium nitrate, 15.95% 
sulfur, 15.95% magnesium powder, 9.57% magnalium alloy, 
3.72% antimony trisulfide, 2.65% hexachlorobenzene, 2.65% 
potassium dichromate, 1.59% nitrocellulose, 0.06% residue 

5. 07-04-002B: Brilliant “twinkling” red strobe star: 46.29% 
ammonium perchlorate, 27.77% magnesium powder, 18.5 1% 
strontium sulfate, 4.62% potassium dichromate, 2.77% 
nitrocellulose, 0.04% residual balance 

7 07-04-002D: Brilliant “twinkling” white strobe star: 
55.55% ammonium perchlorate, 23.14% magnalium 50/50 
alloy, 13.88% barium sulfate, 4.62% potassium dichromate, 
2.77% nitrocellulose, 0.04% balance 

9. 07-04-004A: Brilliant “twinkling” yellow strobe star: 10. 07-04-005A: Brilliant “twinkling” golden strobe star: 
32.03% barium nitrate, 26.21% sulfur, 11.65 % magnalium 52.94% potassium nitrate, 11.76% sodium oxalate, 8.82% 
alloy, 10.67% hexachlorobenzene, 6. 79% potassium nitrate, antimony trisulfide, 8.82% aluminum flake, 8.82% lampblack, 
4.85% sodium oxalate, 4.85% antimony trisulfide, 2.91% 8.82% sulfur, 0.05% mixed residue 

nitrocellulose, 0.04% mixed balance 
11. 07-04-006A: Brilliant “twinkling” blue strobe star: 
55.55% ammonium perchlorate, 21.29% magnesium powder, 
15.74% copper sulfate, 4.62% potassium dichromate, 2.77% 
nitrocellulose, 0.03% mixed balance 
13. 07-04-008A: Yellow smoke strobe star: 59% realgar 
mineral, 25% potassium nitrate, 16% sulfur 


6. 07-04-002C: Brilliant “twinkling” white strobe star: 
53.68% barium nitrate, 20% sulfur, 1 8.94% magnalium, 7.36% 
potassium nitrate, 0. 02% impurities 


8. 07-04-003A Brilliant “twinkling” orange strobe star: 
55.55% ammonium perchlorate, 27.77% magnesium, 9.25% 
calcium sulfate, 4.62% potassium dichromate, 2.77% 
nitrocellulose, 0.04% impurities 


12. 07-04-007A: Red smoke strobe star: 29.12% rhodamine B 
dye, 27.18% potassium chlorate, 21.35% oil orange, 19.41% 
meal powder, 2.91% glutinous rice starch, 0.03 balance 


14. 07-04-008B: Yellow smoke strobe star (charcoal 
modified-—increased burn rate): 44.9% potassium nitrate, 
44.9% sulfur, 5.55% rice starch, 2.77% realgar, 1 85% soft 
wood charcoal, 0.03%% mixed balance ae 
16. 07-04-009A: Green smoke strobe star: 32.03% potassium 
chlorate, 26.21% milk sugar, 19.41% phthalocyanine coloring 
agent, 19.41% yellow butter, 2.91% glutinous rice starch, 
0.03% mixed residual balance 

18. 07-04-011A: Violet smoke strobe star: 28.15% potassium 
chlorate, 24.27% milk sugar, 16.5% phthalocyanine blue, 
15.53% orange oil, 12.62% rhodamine B, 2.91% glutinous rice 
starch, 0.02% residue 

| 20. 07-04-012B: Simple white smoke strobe star (modified 
composition): 69.47% potassium nitrate, 13.68% realgar, 
11.57% rice starch, 5.26% lam black, 0.02% mixed balance 
22. 07-04-013A: Classic colored red fire composition for 
multiple uses: 25% potassium chlorate, 25% strontium nitrate, 
25% wood fiber, 25% aniline red dye 


| 15. 07-04-008C: Yellow smoke strobe star (hemp coal 
modified—increased smoke density): 47. 77% potassium 
nitrate, 41.11% realgar, 6.66% rice starch, 4.44% hemp coal, 
0.02% impurities 

17. 07-04-010A; Blue smoke strobe star: 38.83% 
phthalocyanine blue, 32.03 % potassium chlorate, 26.21 % milk 
sugar, 2.91% rice starch, 0.02% residual balance 


19. 07-04-012A: Simple white smoke strobe star: 50% 
potassium nitrate, 30.18% charcoal, 7.54% lampblack, 6.6% 
sulfur, 5.66% rice starch, 0.02% residual balance 

71. 07-04-012C: Simple white smoke strobe star (modified 
composition 2): 44.9% potassium nitrate, 44.9% sulfur, 5.55% 
rice starch, 2.77% realgar, 1.85% hemp coal, 0.03% residual 
balance 

23. 07-04-013B: Classic colored green fire composition for 
multiple uses: 25% potassium chlorate, 25% barium nitrate, 
25% wood fiber, 25% aniline green dye 

25. 07-04-014A: Pyrotechnic “safe to handle” greenish-red 
smoke composition for use in aerial rockets, fountains, and 
other applications: 34.1% food starch, 30.7% urea- 
formaldehyde resin, 17% sodium chlorate, 17% rhodamine B, 


24. 07-04-013C: Classic colored blue fire composition for 
multiple uses: 25 % potassium chlorate, 25% barium nitrate, 
| 25% wood fiber, 25% aniline blue dve _4 
26. 07-04-015A: Standard black smoke composition for use 
in various devices: 61.9% hexachloroethane, 19% magnesium, 
19% anthracene, 0.10% residue 


0.85% urea nitrate, 0.35% mixed impurities | _ 
| 28. 07-04-017A: Standard red smoke composition for use in 


27. 07-04-016A: Standard white smoke composition for use 
in fireworks: 45.45% sulfur, 22.72% wood charcoal, 18.18% 
potassium nitrate, 13.63% wood dust, 0.02% impurities 
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fireworks: 65% para-nitroaniline red, 20% lactose, 15% 
potassium chlorate 


Firework Strobe, Smoke Stars. and Smoke Agents 


a 
29. 07-04-018A;: Standard green smoke composition for use 

in fireworks: 34.31% potassium chlorate, 25.49% lactose, 
25.49% indigo, 14.7% auramine yellow, 0.01% impurities 


22 
30. 07-04-019A: Standard simple white/black smoke 


sugar 


31. 07-04-020A: Standard white smoke composition for use 
in fireworks and for civil use: 40.59% carbon tetrachloride, 
34.65% zine metal, 19.8% zine oxide, 4.95% diatomaceous 
earth, 0.01% balance 


{eigen for use in fireworks: 50% potassium nitrate, 50% 


32. 07-04-021A;: Standard white smoke composition for use 
in fireworks, civil use, and military: 69% zinc metal, 19% 
potassium perchlorate, 12% hexachloroethane 


(33. 07-04-022A: Classic smoke composition: 45% zinc oxide, 
45% hexachloroethane, 10% aluminum powder 


ee 07-04-022B: Classic smoke composition (modified 


13% aluminum powder 


35. 07-04-022C: Classic smoke composition (modified 
component—PVC based): 56.69% PVC, 35.43% 
hexachloroethane, 7.87% aluminum powder, 0.01% balance 


| component): 58% titanium dioxide, 29% hexachloroethane, 


36. 07-04-023A: Classic smoke composition: 50% carbon 
tetrachloride, 25% zinc powder, 20% zinc oxide, 5% 
| diatomaceous earth 


07-04-001A: Brilliant “twinkling” green strobe star: 
plbas Me ae a ree ars of acetone, and then gently heat the mixture until it begins to boil gently. Thereafter sad in 
nitrocellulose, and the stir the mixture until the bulk of the acetone evaporates. N 7 7 
. Note: more acetone may need to be add 
to compensate for evaporation. Thereafter, add in 460 grams of ma i : ; : ahaa 
T, gnesium powder, followed by 340 grams of barit 
then eater by 1200 grams of ammonium perchlorate. Thereafter, blend the mixture, using a mpieed a cas - 
ee : RueUNe ees be oo to compensate for lost solvent due to evaporation. After 45 minutes the material should 
gh, if not, add more solvent and continue blending to form a nice dough. Thereaft i ¢ 
use, the material simply needs to be rolled into stars of an ired di oe ee 
A ry desired diameter, or rolled over existing stars, black 
other pre-rolled star of composition to form an outer layer i ; i ee 
yer in the usual manner. In either case, the i : 
oven at ordinary temperature in the usual manner. Prime with typical priming mixture agent enn oe 
Burn rate: Average. " , 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5 % 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 58.25% ammonium perchl g j j 
pce perchlorate, 22.33% magnesium powder, 16.5% barium sulfate, 2.91% nitrocellulose, 0.01% 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


07-04-001B: Brilliant “twinkling” green strobe star: 
a hes oar as ee meenie of acetone, and then gently heat the mixture until it begins to boil gently. Thereafter, add in 
itrocellulose, and the stir the mixture until the bulk of the acetone eva : aetna 
. porates. Note: more acetone may need to be added 
ce evaporation. Thereafter, add in 100 grams of potassium dichromate, followed by 340 grams of barium sulfate 
eis y a oe anya perchlorate, and then followed by 460 grams of magnesium powder. Thereafter, blend the 
‘ture, using a motorized stirrer, for about 45 minutes. Note: more acetone ma 
riz : : : y be needed to compensate for lost solvent d 
evaporation. After 45 minutes, the material should be a unifo i ey ma 
2 uniform dough, if not, add more solvent and i i i 
dough. Thereafter the mixture is read ial sim ee 
gh. ; ly for use. To use, the material simply needs to be rolled int ; desi i 
tolled over existing stars, black powder burster. i jideiantees tri ae 
: , or any other pre-rolled star or composition to form an outer layer i 
er in the usual 
In either case, the end product should be cured in an oven at ordinary temperature in the usual manner. Prime with typical Sane 


_. Mixture. 


Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 


_ Flammability (1 to 10): 5+ 


Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
eenslve ability: Stable. 
ercentage: 55.55% i % i i 
ele = ie Cea ee 21.29% magnesium powder, 15.74% barium sulfate, 4.62% potassium dichromate, 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
_Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


07-04-001C: Brilliant “twinkling” green strobe star: 


Firework Strobe, Smoke Stars. and Smoke Agents 
Into a suitable empty ball mill, place 15 milliliters of linseed oil, and then add in 360 grams of powdered magnalium 50/50 alloy, and 
then tumble the mixture for about 15 minutes to coat it. Now, into a suitable beaker, place 600 milliliters of acetone, and then gently 
heat the mixture until it begins to boil gently. Thereafter, add in 60 grams of nitrocellulose, and the stir the mixture until the bulk of 
the acetone evaporates. Note: more acetone may need to be added to compensate for evaporation. Thereafter, add in 100 grams of 


Firework Strobe, Smoke Stars, and Smoke A 
. . . i i gauis 
a cae ee be enn ae any he ear or rolled over existing stars, black powder burster, or any other pre-rolled star of 
an outer layer in the usual manner. In either case, the end product ‘i f 
: 5 shou i 
temperature in the usual manner. Prime with typical priming mixture. " Se ae 
Burn rate: Below average. i 


hexachlorobenzene, followed by 600 grams of. “flours of sulfur, followed by 800 grams of barium nitrate, followed by 360 grams of ' Water resistance: Good. 

the linseed coated magnalium, prepared in the beginning, and then followed by 140 grams of antimony trisulfide, and then blend the ' Stability: Can be stored for many years. 
mixture, using a motorized stirrer, for about 45 minutes. Note: more acetone may be needed to compensate for lost solvent due to | Flammability (1 to 10): 5 

evaporation. Now, into a suitable ball mill, filled with 500 grams of Teflon coated steel shot of the usual diameter, place 100 grams of __ Ease of ignition (1 to 10): 5 

potassium dichromate, followed by 400 grams of strontium sulfate, followed by 600 grams of magnesium powder, and then __ Tendency to cake: None. 

followed by 1000 grams of ammonium perchlorate. Thereafter, add in 250 milliliters of acetone, and then tumble the entire mixture ___ Explosive ability: Stable. 

at 100 to 200 RPM for about 1 hour. Finally, place this tumbled mixture into the beaker used for the preparation of the first mixture : 


___ Percentage: 46.29% ammonium perchlorate, 27.777 i i 
(containing the nitrocellulose and gently boiling acetone). and then add in 500 milliliters of additional acetone, and then continue to _ 277% nitrocellulose, 0.04% residual balance Ure ene ene ree ta apne e meee 


blend the mixture for about 45 minutes. Note: more solvent may be added to compensate for evaporation. Thereafter the dough-like Classification: Deflagrating explosive (classified as pyrotechnic compositi 
mixture is ready for use. To use, the material simply needs to be rolled into stars of any desired diameter, or rolled over existing stars, Use: Used to create beautiful twinkling strobe effects for multipl ete 
black powder burster, or any other pre-rolled star or composition to form an outer layer in the usual manner. In either case, the end = et ead eae 
product should be cured in an oven at ordinary temperature in the usual manner. Prime with typical priming mixture. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 24.03% ammonium perchlorate, 19.23% barium nitrate, 14.42% sulfur, 14.42% magnesium powder, 9.61 % strontium 
nitrate, 8.65% magnalium alloy, 3.36% antimony trisulfide, 2.4% hexachlorobenzene, 2.4% potassium dichromate, 1.44% 
nitrocellulose, 0.04% residue 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


07-04-002C: Brilliant “twinkling” white strobe star: 


mae Farner nas Slee ee sera peas magnalium 50/50 alloy, and then add in 15 milliliters of linseed oil, and then 

ble xt bout 5 minutes 0 coat e magnalium. Now, place this coated magnalium product int i bl ixi 

or similar container, equipped with motorized stirrer, and then add in 1020 grams of barium ni b eee 

eae en Genk orgs i; ae grams of potassium nitrate, and then iowa - i eae aa snnyie 
iliters of acetone, an then blend the mixture for about 30 minutes to form a good uniform dough. The ; fier, thi f i 

for use. To use, simply roll the mixture into stars of any desired diameter, or ro ictin eee ' ai ad 

form an outer layer of any desired diameter. Either way, the final product see aa : cain ae ia: vara ; 

usual manner. Prime with a thin layer of black powder or potassium perchlorate primer, iene ae 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 51% barium nitrate, 19% sulfur, 18% magnalium, 7% potassium nitrate, 5% dextrin 

Classification: Deflagrating explosive (classified as pyrotechnic composition) 

__ Use: Used to create beautiful twinkling strobe effects for multiple purposes. , 


07-04-002A: Brilliant “twinkling” red strobe star: 

Into a suitable beaker, place 500 milliliters of distilled water, and then add and dissolve 25 grams of potassium dichromate, and then 
add in 460 grams of 130 mesh magnesium powder, and then blend the mixture for about 5 minutes. Thereafter, filter-off the 
magnesium, and vacuum dry or air-dry it. Thereafter, place the dried coated magnesium powder into a suitable mixing drum or bowl, 
equipped with motorized stirrer, and then add in 400 milliliters of acetone, and then add in 140 grams of magnalium 50/50 alloy, 
followed by 40 grams of dextrin, followed by 360 grams of strontium sulfate, and then followed by 1000 grams of ammonium 
perchlorate. Thereafter, blend the mixture for about 45 minutes. Note: more acetone may be needed to compensate for lost solvent 
due to evaporation. After 45 minutes, the material should be a uniform dough, if not, add more solvent and continue blending to form 
a nice dough. Thereafter the mixture is ready for use. To use, the material simply needs to be rolled into stars of any desired diameter, 
or rolled over existing stars, black powder burster, or any other pre-rolled star or composition to form an outer layer in the usual 
manner. In cither case, the end product should be cured in an oven at ordinary temperature in the usual manner. Prime with typical 
priming mixture. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Stable. 
Percentage: 50% ammonium perchlorate, 23% magnesium powder, I 8% strontium sulfate, 7% magnalium 50/50 alloy, 2% dextrin 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


__07-04-002D: Brilliant “twinkling” white strobe star: 


_ Into a suitable beaker, place 600 milliliters of acetone. and then gently heat the mixture until it begins to boil g i 
. ae sep bac eiaioe: and the stir the mixture until the bulk of the acetone evaporates. Note: more pear ae = ie ie 
Pct ae Baa oe Thereafter, add in 500 grams of magnalium 50/50 alloy, followed by 1200 grams of ammonium 
he ae . nave eee ie be ne ha and then followed by 100 grams of potassium dichromate. Thereafter, blend 
: are. ga mot t, for about 45 minutes. Note: more acetone may be needed to compensate for lost solve td 
evaporation. After 45 minutes, the material should be a uniform dough, if not, add more solvent and fa i ae 
dough. Thereafter the mixture is ready for use. To use, the material sim ly need tob ih in entered pes in sane 
__ tolled over existing stars, black powder burster, or any other pre-rolled ae or aa Sioa eae oa meer 
: position to form an outer layer in the usual manner. 
— case, the end product should be cured in an oven at ordinary temperature in the usual manner. Prime with typical priming 
Burn rate: Average. 
Water resistance: Good. 
Stability: Can be stored for many years. 
ammability (1 to 10): 5% 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
poe ability: Stable. 
ercentage: 55.55? 7 9 ium 5 j 
fies > S ‘a fie ROG Ee a4 4% magnalium 50/50 alloy, 13.88% barium sulfate, 4.62% potassium 
Passification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


07-04-002B: Brilliant “twinkling” red strobe star: 
Into a suitable beaker, place 600 milliliters of acetone, and then gently heat the mixture until it begins to boil gently. Thereafter, add is 
60 grams of nitrocellulose, and the stir the mixture until the bulk of the acetone evaporates. Note: more acetone may need to be added 
to compensate for evaporation. Thereafter, add in 600 grams of magnesium powder, followed by 100 grams of potassium 
dichromate, and then blend the mixture for about 5 minutes. Thereafter, add in 400 grams of strontium sulfate, and then followed by 
1000 grams of ammonium perchlorate. Thereafter, blend the mixture, using a motorized stirrer, for about 45 minutes. Note: more 
acetone may be needed to compensate for lost solvent due to evaporation. After 45 minutes, the material should be a uniform dough. 
not, add more solvent and continue blending to form a nice dough. Thereafter the mixture is ready for use. To use, the material simply 
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07-04-003A Brilliant “twinkling” orange strobe star: 


Firework Strobe, Smoke Stars, and Smoke Agents 
Into a suitable beaker, place 600 milliliters of acetone, and then gently heat the mixture until it begins to boil gently. Thereafter, add in 
60 grams of nitrocellulose, and the stir the mixture until the bulk of the acetone evaporates. Note: more acetone may need to be added 
to compensate for evaporation. Thereafter, add in 600 grams of magnesium powder, followed by 1200 grams of ammonium 
perchlorate, followed by 200 grams of calcium sulfate, and then followed by 100 grams of potassium dichromate. Thereafter, blend 


= Firework Strobe, c ‘ 
Stability: Can be stored for many years. Pee eet ge? 


Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 


the mixture, using a motorized stirrer, for about 45 minutes. Note: more acetone may be needed to compensate for lost solvent due to ___ Explosive ability: Stable 

evaporation. After 45 minutes, the material should be a uniform dough, if not, add more solvent and continue blending to form a nice Percentage: 52.94% potassium nitrate, 11.76% sodiun i! 9 ; 

dough. Thereafter the mixture is ready for use. To use, the material simply needs to be rolled into stars of any desired diameter, or —— Jampblack, 8.82% sulfur, 0.05% ss hee id 1 oxalate, 8.82% antimony trisulfide, 8.82% aluminum flake, 8.82% 
rolled over existing stars, black powder burster, or any other pre-rolled star of composition to form an outer layer in the usual manner. Classification: Deflagrating explosive ( c i - : , 8.82% 
In either case, the end product should be cured in an oven at ordinary temperature in the usual manner. Prime with typical priming Use: Used to create beautiful evi 2 OE rte py Slesiane composition). 

mixture. inkling strobe effects for multiple purposes. 

Burn rate: Average. ___ 07-04-006A: Brilliant “twinkling” blue strobe star: 


Water resistance: Good. Into a suitable beaker, place 600 milliliters of a 
Stability: Can be stored for many years. - ; ’ cetone, and then gently heat the mixture until it begi “ : 
= laumabllity 1.4040) 5 14 | 60 grams of nitrocellulose, and then stir the mixture until the bulk of the acetone evaporates. He ceradnuaes eee ee add in 
Ease of ignition (1 to 10): 5+ By Hose be 
Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 55.55% ammonium perchlorate, 27.77% magnesium, 9.25% calcium sulfate, 4.62% potassium dichromate, 2.77% 
nitrocellulose, 0.04% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


added to compensate for evaporation. Thereafter, add in 460 grams o i 
Tr, of magnesium powder, and t 
rae eee pias blend the mixture for about 10 minutes. Thereafter, add in J Papen ens fs if 
ai eens fe ne [ ee aa Thereafter, blend the mixture, using a motorized stirrer, for ab A ae 
Seen at Lees ed to compensate for lost solvent due to evaporation. Thereafter the mixtur i eer a 
y s to be rolled into stars of any desired diameter, or rolled over existing stars, black ssi os oe 
gs . urster, or any 


other pre-rolled star or composition to form ; 

an outer layer in the usual manner. In ei 

oven at ordinary température in‘the usual tn : : ; er. In either case, the end product should b : 
ary tur anner. Prime with typ ani : ould be cured in an 

Burn rate: Typical. ical priming mixture. 


Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 % 
Tendency to cake: None. 

Explosive ability: Stable. 


07-04-004A: Brilliant “twinkling” yellow strobe star: 

Into a suitable beaker, place 600 milliliters of acetone, and then gently heat the mixture until it begins to boil gently. Thereafter, add in 
60 grams of nitrocellulose, and the stir the mixture until the bulk of the acetone evaporates. Note: more acetone may need to be added 
to compensate for evaporation. Thereafter, add in 660 grams of barium nitrate, followed by 100 grams of antimony trisulfide. 
followed by 140 grams of. potassium nitrate, followed by 220 grams of hexachlorobenzene, followed by 540 grams of sulfur, and 
then followed by 100 grams of sodium oxalate. Thereafter, blend the mixture, using a motorized stirrer. for about 45 minutes. Note: 
more acetone may be needed to compensate for lost solvent due to evaporation. In the meantime, place 240 grams of magnalium 
50/50 alloy into an empty ball mill, and then add in 15 milliliters of linseed oil, and then tumble the mixture for about 5 minutes. 


Thereafter, remove the coated magnalium alloy, and then add it to the previous mixture. Note: more acetone may be needed to 
compensate for loss by evaporation. Thereafter, continue to blend the entire mixture for about 15 to 20 minutes. Thereafter, the 
material should be a uniform dough, if not, add more solvent and continue blending to form a nice dough. Thereafter the mixture is 
ready for use. To use, the material simply needs to be rolled into stars of any desired diameter, or rolled over existing stars, black 
powder burster, or any other pre-rolled star or composition to form an outer layer in the usual manner. In either case, the end product 
should be cured in an oven at ordinary temperature in the usual manner. Prime with typical priming mixture. 

Burn rate: Below average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 32.03% barium nitrate, 26.21% sulfur, I 1.65% magnalium alloy, 10.6 7% hexachlorobenzene, 6.79% potassium 
nitrate, 4.85% sodium oxalate, 4.85% antimony trisulfide, 2.91% nitrocellulose, 0.04% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


Percentage: 55.55% ammonium perchlorate 21.299 nesi ow der, copper S$ 
: -29% ma, ad 15.74 4. 
79% ni fisel os ae ie ’ o sf Tum pi ’ 74% Pp ulfate, 62% potassium dichr omate, 


Classification: Deflagrating explosive (classifi i 
ing €3 ed as pyrotechnic composition). 
Use: Used to create beautiful twinkling strobe effects for multiple ne 


07-04-007A: Red smoke strobe star: 


Into a suitable mixing bowl, equi i i i 
g . pped with motorized stirrer, place 400 milliliters of h 
- exane, i j 

va ae Nepean is ae 2 ary etd B dye, followed by 400 grams of ineal peng Sica oD = cio 

z en followed by 440 grams of “oil orange” prod 6 sheets 
na errenina ved by 44 ge” pro uct. Thereafter, blend the mixtur 
tie ae ns ena » 7 a uniform mixture. Thereafter, the mixture is ready for use. Note: some of Hegeeenaits rane 

olling. To use, simply roll the mixture into stars of any desired diameter, or roll onto ae ts - ae seen 

: , g stars to form a second 


: : 
Burn rate: Slo Ww. 


Water resistance: Good. 

Stability: Can be stored for many years. 
Flammability (1 to10):4+ 
Ease of ignition (1 to 10): 4+ 
Tendency to cake: None. 

Explosive ability: Stable. 


. G ‘9 % il orange 9 4 PP. 9] a rice 


Cc * . 3 . . . 
lassification: Deflagrating explosive (classified as pyrotechnic composition). 


07-04-005A: Brilliant “twinkling” golden strobe star: 
Use: Used to create colored smoke effects for multiple purposes. 


Into a suitable beaker, place 350 milliliters of acetone, and then gently heat the mixture until it begins to boil gently. Thereafter, add in 
200 grams of sodium oxalate, followed by 150 grams of antimony trisulfide, followed by 900 grams of potassium nitrate, followed. 
by 150 grams of sulfur, followed by 150 grams of lampblack, and then followed by 150 grams of aluminum medium coarse flake. 
Thereafter, blend the mixture, using a motorized stirrer, for about 45 minutes. Note: more acetone may be needed to compensate for 
lost solvent due to evaporation. Thereafter, the material should be a uniform dough, if not, add more solvent and continue blending to 
form a nice dough. Thereafter the mixture is ready for use. To use, the material simply needs to be rolled into stars of any desired 
diameter, or rolled over existing stars, black powder burster, or any other pre-rolled star or composition to form an outer layer in the 
usual manner. In either case, the end product should be cured in an oven at ordinary temperature in the usual manner. Prime with 
typical priming mixture. 

Burn rate: Average. 

Water resistance: Good. 
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07-04-008A: Yellow smoke strobe star: 


Into a suitable ball mill, filled with 500 grams of h 
Sura : ith 500 g eavy Teflon coated steel shot, place 1180 gra i 
ee . Ee ripe oS : 0 ae Thereafter, place this tumbled ice into a Lar singer An teh ae ane 
Dues ae ais ‘A mi ee of hexane, and then add in 500 grams of potassium nitrate, and ie fllev ee by 3 
Sle peal Aer “ Ses er, blend the mixture on moderate speed for about 15 to 20 minutes to form a unife ied ra 
: xture is ready for use. To use, simply roll the mixture into stars of any desired diameter, or reltonte satin t 

> g stars to 


a img, and h nD cur h Stars in ac. pow er, or pere orate in the usu 


Burn rate: Slow. 


Firework Strobe, Smoke Stars, and Smoke Agents 


Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 59% realgar mineral, 25% potassium nitrate, 16% sulfur 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create colored smoke effects for multiple purposes. 


07-04-008B: Yellow smoke strobe star (charcoal modified—increased burn rate): 

Into a suitable ball mill, filled with 100 grams of heavy Teflon coated steel shot. place 60 grams of realgar mineral, and then tumble 
it at 300 RPM for about 30 minutes. Thereafter, place this tumbled realgar into a suitable mixing bowl, equipped with motorized 
stirrer, followed by 450 milliliters of 95% ethyl alcohol, and then add in 120 grams of glutinous rice starch, followed by 40 grams of 
powdered soft wood charcoal, followed by 970 grams of. powdered sulfur, and then followed by 970 grams of potassium nitrate. 
Thereafter, blend the mixture on moderate speed for about 15 to 20 minutes to form a uniform mixture. Thereafter, the mixture is 
ready for use. To use, simply roll the mixture into stars of any desired diameter, or roll onto existing stars to form a second coating, 
and then cure the stars in an oven at ordinary temperature. Prime with black powder, or perchlorate in the usual manner. 


Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 44.9% potassium nitrate, 44.9% sulfur, 5.55% rice starch, 2. 77% realgar, 1.85% soft wood charcoal, 0.03%% mixed 
balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create colored smoke effects for multiple purposes. 


07-04-008C: Yellow smoke strobe star (hemp coal modified—increased smoke density): 

As in the previous example, into a suitable ball mill, filled with 500 grams of heavy Teflon coated steel shot. place 740 grams of 
realgar mineral, and then tumble it at 300 RPM for about 30 minutes. Thereafter, place this tumbled realgar into a suitable mixing 
bowl, equipped with motorized stirrer, followed by 375 milliliters of acetone, and then add in 120 grams of glutinous rice starch, 
followed by 80 grams of finely divided hemp coal, and then followed by 860 grams of. potassium nitrate. Thereafter, blend the 
mixture on moderate speed for about 15 to 20 minutes to form a uniform mixture. Thereafter, the mixture is ready for use. To use. 
simply roll the mixture into stars of any desired diameter, or roll onto existing stars to form a second coating, and then cure the stars in 
an oven at ordinary temperature. Prime with black powder, or perchlorate in the usual manner. 
Burn rate: Typical for smoke stars. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47.77% potassium nitrate, 41.11% realgar, 6.66% rice starch, 4.44% hemp coal, 0.02% impurities 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create colored smoke effects for multiple purposes. 


07-04-009A: Green smoke strobe star: 
Into a suitable mixing bowl, or similar container, equipped with motorized stirrer in the usual manner, place 300 milliliters of acetone. 


and then add in 60 grams of glutinous rice starch, followed by 400 grams of “yellow butter” compound, followed by 400 grams of 
phthalocyanine blue coloring agent, followed by 540 grams of mil sugar commercial product, and then followed by 660 grams of 
potassium chlorate. Thereafter, blend the mixture for about 30 minutes. Note: more acetone may or may not be needed to compensal 
for evaporation. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be rolled into stars of any desired 
diameter, or rolled onto existing stars to form an outer layer, and then cured in an oven at ordinary temperature in the usual manner. 
The mixture can be used in loose form of any desired grain size, or pressed into pellets, tablets, ect.. Prime with any desired mixture- 


Burn rate: Moderate 
Water resistance: Good. 
Stability: Can be stored for many years. 
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_ Tendency to cake: None. 


Percentage: 38.83% phtt ani i 
g 6 phthalocyanine blue, 32.03% potassium chlorate, 26.21% milk sugar, 2.91% rice starch, 0.02% residual 


_07-04-011A: Violet smoke strobe star: 


. tae $ 
3 § 


_thodamine B coloring a. i 
Si acai pa ce z cde oe eee 2 580 Aas of potassium chlorate. Thereafter, blend the mixture for about 30 
has eafter, . To use, the mixture simply needs to be rolled i i i 
to existing stars to form an outer layer, and then cured in an oven at ordinary at tenon ate one ait . 
manner. The mixture 


_ Burn rate: Average. 


_ Stability: Can be stored for many years. 


: Per centa e: 8. 5 ry ‘« gZ . cy blue 15,53 0 orange oil 12. 62 o rhodamine B 
’ 7 > ’ 


Ela . ry ‘* . . 
_ Classification: Deflagrating explosive (classified as pyrotechnic composition) 


s Fi 25 = 
Gakeideiones irework Strobe, Smoke Stars, and Smoke Agents 


Ease of ignition (1 to 10): N/A 
Tendency to cake: None. 
Explosive ability: None. 
_ Percentage: 32.03% potassium chlorate, 26.21% mi 
; : , 26, milk i i 
Mutou ree sarc, 0.0480 ateod tect diad al sis sugar, 19.41% phthalocyanine coloring agent, 19.41% yellow butter, 2.91% 


Classification: Deflagrating explosive (classi ; 
= ified as pyrotechnic iti 
Use: Used to create colored smoke effects for mee oo composition). 


07-04-010A: Blue smoke strobe star: 


Into a suitable mixing bowl, or similar container, equipped wi i j i 

CU tcwaid apogee : ; pped with motorized stirrer in the usual manner, place 300 millili 
Ee: pete 2 ae ee oe followed by 540 grams of milk sugar, followed by 800 a : ae 
peeing arti hind aes aporation. Thereafter, the mixture is read ; 
enn a ve a Sesto sek of any desired diameter, or rolled onto existing stars to form an ee a e ie 

usual manner. The mixture can be used in loose fo i ere cones 

into pellets, tablets, ect., Prime with any desired mixture a ee sca 

_ Burn rate: Average. ' , | 

_-Water resistance: Good. 
Stability: Can be stored for many years. 

_ Flammability (1 to 10): 4+ 
Ease of ignition (1 to 10): 4+ 


_Explosive ability: None. 


balance 


omar Deflagrating explosive (classified as pyrotechnic composition) 
_ Use: Used to create colored smoke effects for multiple purposes 


an be used in i in si 
loose form of any desired grain size, or pressed into pellets, tablets, ect., Prime with any desired mixture 


Water resistance: Good. 


-91% glutinous rice starch, 0.02% residue 
Use: Used to create colored smoke effects for multiple purposes. 


7-04-012A: Simple white smoke strobe star: 


As in previous examples, into a suitable mixi imi 
ae oe F e mixing bowl, or similar container, equipped with motorized stirrer i 
aoe at . eee Sri car in 120 grams of glutinous rice starch, followed by 640 ae pom apes oe 
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Urn rate: Average. 
Vater resistance: Good. 


ability: Can be stored for many years. 
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Firework Strobe, Smoke Stars, and Smoke Agents Firework Strobe, Smoke Stars, and Smoke Agents 


Percentage: 25% potassium chlorate, 25% strontium nitrate, 25% wood fiber, 25% aniline red dye 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create colored fire effects for multiple purposes. 


Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% potassium nitrate, 30.18% charcoal, 7.54% lampblack, 6.6% sulfur, 5.66% rice starch, 0.02% residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create colored smoke effects for multiple purposes. 


07-04-013B: Classic colored green fire composition for multiple uses: 
Into a suitable empty ball mill, or vertical mixer, place 200 grams of finely ground wood fiber, followed by 200 grams of barium 
nitrate. Thereafter, tumble or rotate the mixture at 75 RPM for about 30 minutes. Thereafter, add in 75 milliliters of 95% ethyl 
alcohol, followed by 200 grams of potassium chlorate, and then followed by 200 grams of aniline green dye. Thereafter, continue to 
tumble or rotate the mixture at 250 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture simply needs to 
be pressed into tablets, pellets, rods, or coated onto any desired material, pressed into cones, fountains, or the like, or formed into an 
desired body, and then cured in an oven at moderate temperature. mi 
Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 25% potassium chlorate, 25% barium nitrate, 25% wood fiber, 25% aniline green dye 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create colored fire effects for multiple purposes. 


07-04-012B: Simple white smoke strobe star (modified composition): 

As in the previous example, into a suitable mixing bowl, or similar container, equipped with motorized stirrer in the usual manner, 
place 400 milliliters of hexane, and then add in 220 grams of glutinous rice starch, followed by 260 grams of finely ground realgar, 
followed by 100 grams of lampblack, and then followed by 1320 grams of potassium nitrate. Thereafter, blend the mixture for about 
30 minutes in the usual manner. Thereafter, the mixture is ready for use. To use. the mixture simply needs to be rolled into stars of any 
desired diameter, or rolled onto existing stars to form an outer layer, and then cured in an oven at ordinary temperature in the usual 
manner. The mixture can be used in loose form of any desired grain size, or pressed into pellets, tablets, ect., Prime with any desired 
mixture. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 69.47% potassium nitrate, 13.68% realgar, 11.57% rice starch, 5.26% lampblack, 0.02% mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create colored smoke effects for multiple purposes. 


07-04-013C: Classic colored blue fire composition for multiple uses: 

Into a suitable empty ball mill, or vertical mixer, place 200 grams of finely ground wood fiber, followed by 200 grams of finely 
ground bluestone. Thereafter, tumble or rotate the mixture at 75 RPM for about 30 minutes. Thereafter. add in 75 milliliters of 95% 
ethyl alcohol, followed by 200 grams of potassium chlorate, and then followed by 200 grams of aniline blue dye. Thereafter 
continue to tumble or rotate the mixture at 250 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture 
simply needs to be pressed into tablets, pellets, rods, or coated onto any desired material, pressed into cones fountains, or the like, or 
formed into any desired body, and then cured in an oven at moderate temperature, 
Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 25% potassium chlorate, 25% barium nitrate, 25% wood fiber, 25% aniline blue dye 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create colored fire effects for multiple purposes. 


07-04-012C: Simple white smoke strobe star (modified composition 2): 

As in previous example, into a suitable mixing bow\, or similar container, equipped with motorized stirrer in the usual manner, place 
400 milliliters of hexane, and then add in 120 grams of glutinous rice starch, followed by 60 grams of finely ground realgar, 
followed by 40 grams of finely ground hemp coal, followed by 970 grams of sulfur, and then followed by 970 grams of potassium 
nitrate. Thereafter, blend the mixture for about 30 minutes in the usual manner. Thereafter, the mixture is ready for use. To use, the 
mixture simply needs to be rolled into stars of any desired diameter, or rolled onto existing stars to form an outer layer, and then cured 
in an oven at ordinary temperature in the usual manner. The mixture can be used in loose form of any desired grain size, or pressed 
into pellets, tablets, ect., Prime with any desired mixture. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 4+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 44.9% potassium nitrate, 44.9% sulfur, 5.55% rice starch, 2.77% realgar, 1.85% hemp coal, 0.03% residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create colored smoke effects for multiple purposes. 


07-04-014A: Pyrotechnic “safe to handle” greenish-red smoke composition for use in aerial rockets, fountains, and other 
applications: j 

Into a suitable mixing bowl. blender, or suitable container, equipped with motorized stirrer utilizing a plastic stir blade, place 50 
grams of absolutely dry sodium chlorate, followed by 100 grams of food grade starch, followed by 2.5 grams of urea nitrate 
followed by 50 grams of rhodamine B, and then gently dry blend the mixture for about 10 minutes. Thereafter, add in 90 pie ofa 
urea-formaldehyde resin (commercially available), and then continue to gently blend the mixture for about 15 minutes. Thereafter 
press the mixture into any desirable pellets, disc, rods, rockets (above the propellant), or roll the pasty mass into stars, or cut stars of 
any, desirable size and shape, and then cure the pellets, discs, rockets, ect., in an oven at 80 Celsius for about 3 to 4 minutes Can be 
Ignited using any standard means. 

Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 6 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 34.1% food starch, 30.7% urea-formaldehyde resin, 17% sodium chlorate, 17% rhodamine B, 0.85% urea nitrate, 
9.35% mixed impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Se: Used for producing smoke for use in cones/fountains, smoke bombs, rockets, and smoke trails for aerial shells. 


07-04-013A: Classic colored red fire composition for multiple uses: 

Into a suitable empty ball mill, or vertical mixer, place 200 grams of finely ground wood fiber, followed by 200 grams of strontium 
nitrate. Thereafter, tumble or rotate the mixture at 75 RPM for about 30 minutes. Thereafter, add in 75 milliliters of 95% ethyl 
alcohol, followed by 200 grams of potassium chlorate, and then followed by 200 grams of aniline red dye. Thereafter, continue to 
tumble or rotate the mixture at 250 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture simply needs to 
be pressed into tablets, pellets, rods, or coated onto any desired material, pressed into cones, fountains, or the like, or formed into any 
desired body, and then cured in an oven at moderate temperature. 
Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 4 

Tendency to cake: None. 

Explosive ability: None. 
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07-04-015A:; Standard black smoke composition for use in various devices: 

Into a suitable bal mill, filled with 200 grams of Teflon coated steel shot of the usual diameter and weight, place 130 grams of 
hexachloroethane, followed by 40 grams of standard magnesium powder, and then followed by 40 grams of anthracene, and then 
tumble the mixture on moderate speed for about 30 to 45 minutes to form a uniform mixture. Thereafter, the mixture is ready to be 
pressed. To do so, the mixture simply needs to be pressed into any desirable container, mold, cone, tube, ect under a pressure of about 
3000 to 6000 psi in the usual manner. Can be ignited using a black powder pellet or equivalent. 

Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 61.9% hexachloroethane, 19% magnesium, 19% anthracene, 0.10% residue 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Very common composition for the production of black smoke for various applications. 


07-04-016A: Standard white smoke composition for use in fireworks: 

Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter and weight, place 200 grams of 
potassium nitrate, followed by 250 grams of standard wood charcoal, followed by 500 grams of flours of sulfur, and then followed 
by 150 grams of finely ground wood dust, and then tumble the mixture on moderate speed for about 30 to 45 minutes to form a 
uniform mixture. Thereafter, the mixture is ready to be pressed. To do so, simply place the mixture into any desirable mixing 
container equipped with motorized stirrer, and then add in 75 milliliters of alcohol, and then blend the mixture for about 10 minutes to 
form a mild paste. Thereafter, simply press the pasty mass into any desirable container, mold, cone, tube, ect under a pressure of about 
6000 psi in the usual manner, and then allow the firework munitions to cure. Can be ignited using any standard means. 


Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 6 4 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45.45% sulfur, 22.72% wood charcoal, 18.18% potassium nitrate, 13.63% wood dust, 0. 02% impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Very common composition for the production of white smoke for various purposes. 


07-04-017A: Standard red smoke composition for use in fireworks: 
Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter and weight, place 300 grams of 


potassium chlorate, followed by 1300 grams of. para-nitroaniline red, and then followed by 400 grams of flours of lactose, and then _ 


tumble the mixture on moderate speed for about 20 minutes to form a uniform mixture. Thereafter, the mixture is ready to be pressed. 


To do so, simply place the mixture into any desirable mixing container equipped with motorized stirrer, and then add in 75 milliliters 


of hexane, and then blend the mixture for about 10 minutes to form a mild paste. Thereafter, simply press the pasty mass into any 
desirable container, mold, cone, tube, ect under a pressure of about 6000 psi in the usual manner, and then allow the firework 
munitions to cure. Should be ignited using any standard ignition composition. 

Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 65% para-nitroaniline red, 20% lactose, 15% potassium chlorate 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 


Use: Very common composition for the production of red smoke for various purposes. 


07-04-018A: Standard green smoke composition for use in fireworks: 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 390 grams of standard commercially 
available indigo, followed by 225 grams of synthetic commercially available yellow auramine compound, followed thereafter by 
525 grams of potassium chlorate, and then followed by 390 grams of lactose. Thereafter, add in 250 milliliters of acetone, and thet 
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Hates Siow: e ignited using any standard ignition composition. 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 34.31% potassium chlorate, 25.49% % indi j 

Classification: Deflagrating explosive Gane = seas pee USee ROT 
Use: Very common composition for the production of green smoke for various purposes 


aaa Standard simple white/black smoke composition for use in fireworks: 
ae - SNE paws or ae container, equipped with motorized stirrer, place 250 grams of potassium nitrate, and th 
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to be pressed under high pressure into am i j 

; g ry desirable smoke ball, : 
aunne ould: Be iii’ ising. iv eadaed catia ee mold, ect., under a pressure of about 10,000 psi. The 
Burn rate: Slow. < 


Water resistance: Very good. 
_ Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% potassium nitrate, 50% sugar 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 
Use: Very common composition for the production of cloudy smoke for various purposes 


hehe entra ber smoke composition for use in fireworks and for civil use: 
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: ions at low temperature for 48 hours. Requires high temperature ignition composition for proper ignition 


Burn rate: Slow. 


_ Water resistance: Very good. 

Stability: Can be stored for many years. 

_ Flammability (1 to 10): 4% 

_Ease of ignition (1 to 10): 3 

_Tendency to cake: None. 
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hour. After 1 hour, the mixture is ready for use. To use, simply moistened the powder with a small amount of alcohol to form a paste, 
and then press the mixture into any desirable smoke grenade ball, grenade, container, mold, ect., and then cure the munitions in an 
oven at 50 to 60 Celsius until thoroughly dry. Requires proper ignition composition for proper burn. 
Burn rate: Slow. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 4% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 69% zinc metal, 19% potassium perchlorate, I 2% hexachloroethane 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used to generate copious amounts of white smoke for use in specialty fireworks, but also used in commercial smoke 
generating compositions and formally in military munitions. 
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Water resistance: Very good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 3 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 56.69% PVC, 35.43% hexachloroethane, 7.87% aluminum powder, 0.01% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to generate copious amounts of white smoke for various purposes. 


07-04-023A: Classic smoke composition: 

Into a suitable ball mill, filled with 300 grams of heavy Teflon coated steel shot, place 500 grams of powdered zinc, and then followed 
by 400 grams of finely powdered zinc oxide, Thereafter, tumble the mixture at 500 RPM for about 1 hour. Thereafter place this 
mixture into a suitable mixing bowl, blender, container, ect., equipped with motorized stirrer in the usual manner, antl hel add in 

1 000 grams of carbon tetrachloride, followed by 100 grams of diatomaceous earth. Thereafter, blend the mixture for about 50 
minutes at a temperature ranging from 30 to 50 Celsius. Thereafter, before the mixture cools to room temperature, the mixture is ready 
for use. To use, simply press the mixture into any desirable smoke grenade ball, grenade, container, mold, ect., and then cure the 
munitions in an oven at 50 to 60 Celsius until thoroughly dry. Requires proper ignition composition for proper burn (magnesium based 
composition). _ 

Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 3 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% carbon tetrachloride, 25% zinc powder, 20% zine oxide, 5% diatomaceous earth 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to generate copious amounts of white smoke for various purposes. 


07-04-022A: Classic smoke composition: 

Into a suitable mixing bowl, blender, container, ect., equipped with motorized stirrer in the usual manner, place 200 milliliters of 
hexane, followed by 450 grams of finely powdered zinc metal, followed by 450 grams of hexachloroethane, and then followed by 
100 grams of aluminum powder. Thereafter, blend the mixture for about 30 minutes to form a stiff paste. Thereafter, the mixture is 
ready for use. To use, simply press the mixture into any desirable smoke grenade ball, grenade, container, mold, ect., and then cure the 
munitions in an oven at 50 to 60 Celsius until thoroughly dry. Requires proper ignition composition for proper burn. 

Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 3+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% zinc oxide, 45% hexachloroethane, 10% aluminum powder 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to generate copious amounts of white smoke for use in specialty fireworks, but also used in commercial smoke 
generating compositions and formally in military munitions. 


07-04-022B: Classic smoke composition (modified component): 

Into a suitable mixing bowl, blender, container, ect., equipped with motorized stirrer in the usual manner, place 200 milliliters of 
hexane, followed by 225 grams of finely powdered titanium dioxide, followed by 450 grams of hexachloroethane, and then followed 
by 100 grams of aluminum powder. Thereafter, blend the mixture for about 30 minutes to form a stiff paste. Thereafter. the mixture 
is ready for use. To use, simply press the mixture into any desirable smoke grenade ball, grenade. container, mold, ect., and then cure 
the munitions in an oven at 50 to 60 Celsius until thoroughly dry. Requires proper ignition composition for proper burn (magnesium 
based composition). 

Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4+ 

Ease of ignition (1 to 10): 3+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58% titanium dioxide, 29% hexachloroethane, 13% aluminum powder 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to generate copious amounts of white smoke for various purposes. 


07-04-022C: Classic smoke composition (modified component—PVC based): 

Into a suitable ball mill, filled with 200 grams of heavy Teflon coated steel shot, place 720 grams of finely powder PVC, and then 
followed by 450 grams of hexachloroethane. Thereafter, add in 75 milliliters of acetone, and then tumble the mixture at 500 RPM for 
about 1 hour. Thereafter, place this mixture into a suitable mixing bowl, blender, container, ect., equipped with motorized stirrer in the 
usual manner, and then place 300 milliliters of hexane, followed by 100 grams of finely powdered aluminum. Thereafter, blend the 
mixture for about 30 minutes to form a stiff paste. Thereafter, the mixture is ready for use. To use, simply press the mixture into any 
desirable smoke grenade ball, grenade, container, mold, ect., and then cure the munitions in an oven at 50 to 60 Celsius until 
thoroughly dry. Requires proper ignition composition for proper burn (magnesium based composition). 

Burn rate: Slow. 
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Section 5: Fountains, Cones, Sparklers, and Bengal Lights 


Fountains, Cones, Sparklers, and Bengal Light Compositions in this section - 


1. 07-05-001A: Green sparkler/bengal composition: 


47.2% barium nitrate, 40.5% iron, 6. 7% aluminum, 2.7% 


2. 07-05-001B: Red sparkler/bengal composition: 
47.2% strontium nitrate, 40.5% iron, 6.7% alwninum, 2.7% 
shellac, 2.7% animal glue, 0.20% residue ; 


shellac, 2.7% animal glue, 0.20% residue L 
3, 07-05-001C: “White-flash” sparkler/bengal composition: 


shellac, 2.7% animal glue, 0.20% residue 


47.2% magnesium nitrate, 27% iron, 20.2% magnesium, 2.7% 


4. 07-05-002A: Red smokeless bengal fire composition: 
55.4% strontium nitrate, 27.6% potassium chlorate, 13.8% gum 
shellac, 1.7% gum camphor, 0.85% brass, 0.42% magnesium 
hydroxide, 0.230% impurities 


5. 07-05-003A: Urea-formaldehyde composition for 
fountains/cones: 58% potassium perchlorate, 29% urea- 
formaldehyde resin, 9.6% aluminum, 3.2% strontium oxalate, 
0.2% residue 


6. 07-05-004A: Bright-light sparkler composition: 42.6% 
starch, 16.9% dextrin, 12.8% wood charcoal, 10.6% 
magnesium, 8.5% iron fillings, 8.3% gum Arabic, 0.30% 
paraffin and linseed oil 


7. 07-05-005A: Brilliant sparkler composition: #9. 7% barium 
nitrate, 31.1% steel chips, 12.4 % dextrin, 6.3% aluminum, 0.3% 


8. 07-05-006A: Brilliant white, green, and red spark 
producing bengal light composition: 55.5% barium nitrate, 
22.2% shellac, 11.1% dextrin, 11.1% aluminum, 0.1% residue 


| sedi bicarbonate filler, 0.2% linseed oil 
9. 07-05-006B: Brilliant greenish spark producing bengal 
light composition: 47.2% barium nitrate, 40.5% iron powder, 
6.7% aluminum powder, 2.7% shellac, 2.7% glue, 0.2% residue 


11. 07-05-008A: Brilliant reddish bengal light composition: 
63.1% strontium nitrate, 21% shellac, 15.7% potassium 
chlorate, 0.20% mixed residues 


10. 07-05-007A: Brilliant reddish bengal light composition: 
40% strontium nitrate, 20% shellac, 1 2% resin, 7.9% potassium 
chlorate, 7.9% flour, 7.9% glass, 3.9% strontium chlorate, 
0.40% mixed residues 

12. 07-05-009A: Bengal light composition for matchsticks: 
78.9% lead nitrate, 10.5% wood charcoal, 10.5% steel chips, 
0.10% mixed balance 


13. 07-05-010A: Standard fountain composition: 45% barium 
nitrate, 45% aluminum powder, 5% meal powder. 5% potassium 
nitrate 


14. 07-05-011A: Standard fountain composition: 40% 
potassium nitrate, 40% meal powder, 12% sulfur, 8% wood 
charcoal 


15. 07-05-011B: Standard fountain composition: 79% soft 
wood charcoal, 11.5% meal powder, 3.8% potassium nitrate, 
3.8% coarse iron, 1.9% sulfur 

17. 07-05-011A: Classic fountain composition used in 
fireworks: 67.79% meal powder, 15.25% antimony trisulfide, 


16. 07-05-011C: Standard fountain composition: 53% 
potassium nitrate, 20% sulfur, 20% meal flour, 6.6% antimony 
trisulfide, 0.4% residue balance 

18. 07-05-012A: Classic blue fountain composition used in 
cones and fountains: 66.66% ammonium perchlorate, 19% 
stearin, 9.5% copper-Il-oxide, 4. 76% shellac, 0.08% balance 


ees 0.16% sodium oxalate, 6.77% dextrin, 0.03% impurities 
19. 07-05-013A: Classic Bengal light composition with 
improved burning rate: 38% ammonium perchlorate, 29% 


butylphthalate, 4% ammonium nitrate catalyst 


20. 07-05-014A: Classic Bengal light composition with 
improved intensity: 38% ammonium perchlorate, 29% iron 
powder, 17% poly vinyl butyl rubber, 7% aluminum, 5% di- 
butviphthalate, 4% ammonium nitrate catalyst 


iron powder, 17% poly vinyl butyl rubber, 7% aluminum, 5% di- 


21. 07-05-014B: Classic green Bengal light composition: 
50% barium nitrate, 23% barium chlorate, 10% shellac, 6% 
potassium chlorate, 2% stearic acid 


72. 07-05-015A: Classic blue Bengal light composition for 
use in blue lights: 28% potassium chlorate, 27% potassium 
nitrate, 15% sulfur, 15% potassium sulfate, 15% copper-II- 
ammonium sulfate 


73. 07-05-016A: Classic blue Bengal light composition for 
use in blue fires: 23% potassium chlorate, 23%potassium 
sulfate, 18% sulfur, 15% copper-II-sulfate, 12% mercury-I- 
chloride, 9% shellac 


24. 07-05-016B: Classic red Bengal light composition for use 
in red fires: 66% strontium nitrate, 25 % potassium chlorate, 


9% shellac 


25. 07-05-016C: Classic red Bengal light composition for use 
in red fires (fortified with kauri powder): 50% potassium 
chlorate, 21% Kauri powder, 17% strontium nitrate, 12% 
strontium nitrate 


27. 07-05-016E: Classic red Bengal light composition for use 
in red fires: 50.98% potassium chlorate, 15.68% strontium 
nitrate, 15.68% mercury-I-chloride, 9.8% sulfur, 3.9% shellac, 
3.9% charcoal, 0.06% impurities 


26. 07-05-016D: Classic red Bengal light composition for use | 
in red fires: 52.28% strontium nitrate, 14.37% sulfur, 11. 76% 
potassium perchlorate, 10.45% wood, 7.84% Vaseline, 1.3% 
sugar, 1.3% Colophonium, 0.65% antimony metal, 0.05% 
balance 

28. 07-05-017A: Classic green Bengal light composition for 
use in green fires: 57% potassium chlorate, 21% sulfur, 21% 
barium nitrate, 1% balance 


29. 07-05-017B: Classic green Bengal light composition for 
use in green fires: 48% barium nitrate, 24% potassium 
chlorate, 12% sulfur, 8% mercury-I-chloride, 4% wood 
charcoal, 4% shellac 


30, 07-05-018A: Classic Bengal light composition for use in 
white fires: 70% potassium nitrate, 20% sulfur, 10% antimony 


ey 


31. 07-05-019A: Classic Bengal light composition for use in 


| 32. 07-05-019B: Classic Bengal light composition for use in 


540 


Fountains, Cones, Sparklers, and Bengal Lights 


yellow fires: 45% potassium chlorate, 18% sodium oxalate, 
18% wood charcoal, 9% potassium nitrate, 9% sulfur, 1% 
residue 

33. 07-05-020A: Classic Bengal light composition for use in 
purple fires: 33.33% potassium chlorate, 33.33% anhydrous 
| copper sulfate, 33.33% sulfur, 0.01% mixed 

35. 07-05-021B: Classic sparkler composition with 
spectacular visual effect: 30% iron powder, 20% charcoal 
20% magnesium/aluminum alloy, 20% nitroguanidine, 1 0% 
potassium nitrate 


yellow fires: 54% potassium chlorate, 18% sodium oxalate, 
18% sulfur, 9% shellac, 1% residue 


34. 07-05-021A: Classic sparkler composition: 40% titanium 
powder, 40% potassium perchlorate, 18% dextrin, 2% guar gum 


36. 07-05-022A: Classic basic sparkler composition with 
spectacular visual effect: 55.8% grained aluminum, 37% 
barium chlorate, 6.97% shellac, 0.23% impurities 


[ 37. 07-05-023A: Classic basic sparkler composition with 
visual effect using black powder base: 43.75% potassium 
nitrate, 25% soft wood charcoal, 18.75% aluminum, 12.5% 
| sulfur 
39. 07-05-024A: Brilliant spark producing fire composition 
for use in sparklers or other spark emitting devices: 47% 
titanium powder, 47% potassium perchlorate, 6% dextrin 

41. 07-05-025B: Brilliant golden spark producing 
composition for use in fountains and/or stars: 47.61% 
potassium nitrate, 33.33% iron fillings, 9.5% lampblack, 9.5% 
sulfur, 0.06% impurities 

43. 07-05-026B: Brilliant “Japanese sparkler” composition 
for use in fountains and sparklers: 45% realgar mineral, 35% 
potassium nitrate, 20% soot 


38. 07-05-023B: Classic basic sparkler composition with 
visual effect using black powder base (modified): 62.2% 
potassium nitrate, 13.3% soft wood charcoal, 13.3% sulfur, 
8.8% aluminum, 2.4% epoxy resin (such Epon 815) 


40. 07-05-025A: Brilliant golden spark producing 
composition for use in fountains and/or stars: 58% potassium 
nitrate, 25.8% sulfur, 16% lamp black, 0.2% balance 

42. 07-05-026A: Brilliant “Japanese sparkler” composition 
for use in fountains and sparklers: 54.54% potassium nitrate, 


27.27% sulfur, 18.18% soot, 0.01% balance 


44. 07-05-027A: Brilliant fountain composition for use in 
fountains: 72% meal powder, 7% charcoal, 7% potassium 
nitrate, 7% dark aluminum, 7% aluminum 


45. 07-05-028A: Brilliant fountain composition for use in 
fountains: 70% black powder, 26% meal powder, 4% charcoal 


46. 07-05-029A: Brilliant fountain composition for use in 
fountains: 57.14% potassium nitrate, 23.8% coarse iron 
powder, 9.52% wood charcoal, 9.52% sulfur, 0.02% mixed 
balance 


47. 07-05-029B: Brilliant fountain composition for use in 
fountains: 33.33% soft wood charcoal, 33.33% meal powder. 

! 6.66% potassium nitrate, 16.66% coarse iron powder, 0. 02% 
impurities 

49. 07-05-031A: Brilliant fountain composition for use in 
fountains and other purposes: 37.5% potassium nitrate, 25% 
meal powder, 12.5% sulfur, 12.5% charcoal, 12.5% aluminum 
| powder 

51. 07-05-033A: Beautiful green “Bengal fire” composition 
: as purposes: 80% barium nitrate, 10% red gum, 10% 


multiple purposes: 47.05% copper ammonium sulfate, 35.29% 
potassium chlorate, 11.76% willow charcoal, 5.88% shellac, 
0.02% mixed balance 


53. 07-05-035A: Beautiful blue “Bengal fire” composition for 


48. 07-05-030A: Brilliant fountain composition for use in 
fountains and other purposes: 76.92% meal powder, 15.38% 
antimony trisulfide, 7.69% aluminum, 0.01% mixed balance 


50. 07-05-032A: Fountain composition for use in fountains 
and other purposes: 57./4% meal powder, 28.57% iron flake, 
14.28% pine wood charcoal, 0.01% mixed balance 


52. 07-05-034A: Beautiful green “Bengal fire” composition 
for multiple purposes: 54.54% barium nitrate, 27.27% 
potassium nitrate, 18.18% sulfur, 0.01% mixed balance 


54. 07-05-035B: Beautiful blue “Bengal fire” composition for | 
multiple purposes: 75% potassium perchlorate, 15.625% 
copper ammonium chloride, 6.25% ground stearin, 3.125% 
asphaltum 


55. 07-05-035C: Beautiful blue “Bengal fire” composition for 
multiple purposes: 53.84% potassium chlorate, 30.76% sulfur, 
15.38% copper-II-sulfide, 0.02% mixed balance 


56. 07-05-035D: Beautiful blue “Bengal fire” composition for 
multiple purposes: 25% potassium nitrate, 25% charcoal, 25% 
mercury-l-chloride, 25% copper-Il-oxide 


57. 07-05-036A: Beautiful blue “Bengal fire” composition for 
multiple purposes (modified): 66.66% potassium nitrate, 
22.22% sulfur, 11.11% antimony trisulfide, 0.01% mixed 
residual balance 

59. 07-05-037A: Typical red “fire” composition with 

multiple uses: 72% potassium chlorate, 16% strontium 
carbonate, 12% shellac 


61. 07-05-037C: Typical red “fire” composition with 
Multiple uses: 39.28% strontium nitrate, 39.28% calcium 
carbonate, 14.28% sulfur, 3.57% potassium chlorate, 3.57% 
charcoal, 0.02% balance 

63. 07-05-037E: Simple red “fire” composition with multiple 


58. 07-05-036B: Beautiful blue “Bengal fire” composition for 
multiple purposes (modified): 39.43% potassium chlorate, 
21.12% potassium nitrate, 19.71% potassium sulfate, 19.71% 
sulfur, 0.03% residual residue 

60. 07-05-037B: Typical red “fire” composition with 
multiple uses: 55.55% strontium nitrate, 22.22% potassium 
chlorate, 11.11% charcoal, 11.11% sulfur, 0.01% residual 
balance 

62. 07-05-037D: Typical red “fire” composition with 
multiple uses: 72.5% potassium chlorate, 15% strontium 
carbonate, 12.5% orange shellac product 


64. 07-05-038A;: Simple green “fire” composition with 
541 


Fountains. Cones. Sp 
uses: 80% strontium nitrate, 20% orange shellac 


arklers, and Bengal Lights 


16.66% sulfur, 0.01% residual balance 


65. 07-05-038B: Simple green “fire” composition with white 
glare: 50% potassium chlorate, 37.5% barium nitrate, 12.5% 
orange shellac product 


66. 07-05-039A: Typical white “fire” composition: 75% 


multiple uses: 58.33% barium nitrate, 25% potassium chlorate, 


otassium nitrate, 21.875% sulfur, 3.125% pine wood charcoal 
Pp P 


67. 07-05-039B: Typical white “fire” composition: 58.62% 
barium nitrate, 17.24% aluminum powder, 12. 06% sulfur, 
12.06% potassium perchlorate, 0.02% mixed residue 


68. 07-05-039C: Typical white “fire” composition: 75% 
potassium nitrate, 1 2.5% sulfur, 12.5% antimony trisulfide 


69. 07-05-039D: Typical white “fire” composition (modified 
formula): 92.3% potassium nitrate, 3.84% sulfur, 3.84% 
charcoal, 0.02% residual balance 

71. 07-05-040B: Standard yellow “fire” 
potassium chlorate, 23.07% sodium carbonate, 15.38% sulfur, 
0.02% balance 


composition: 61.53% 


70. 07-05-040A: Standard yellow “fire” composition: 40% 
potassium nitrate, 30% sodium chloride, 20% soft wood 
charcoal, 10% sulfur 

72. 07-05-041A: Classic sparkler composition for different 
uses: 63.63% potassium nitrate, 13.63% sulfur, 13.63% 
charcoal, 9.09% aluminum flake, 0.02% mixed balance 


73. 07-05-041B: Classic sparkler composition for different 
uses: 60% potassium perchlorate, 30% coarse aluminum flake, 
10% dextrin 
75, 07-05-041D: Classic “reddish” sparkler composition for 
different uses: 83.33% strontium nitrate, 16.66% shellac, 
0.01% impurities 


74. 07-05-041C: Classic sparkler composition for different 
uses: 63.63% potassium nitrate, 13.63% pine wood charcoal, 
13.63% sulfur, 9.09% coarse aluminum flake, 0.02% balance 
76. 07-05-041E: Classic “flash” sparkler composition for 
different uses: 50% potassium perchlorate, 35% coarse 
aluminum flake, 15% dextrin 


77, 07-05-041F: Classic “flash” sparkler composition for 
different uses: 40% potassium perchlorate, 40% coarse 
titanium fines, 18% dextrin, 2% guar gum 

79, 07-05-042A: Classic “red, white, & blue” sparkler 
composition: 30% strontium nitrate, 20% potassium 
perchlorate, 17.5% coarse aluminum fines, 1 7.5% coarse 
copper fines, 15% dextrin 


178. 07-05-041G: Classic “green” sparkler composition for 
different uses: 82.87% barium nitrate, 1 6.57% coarse 
aluminum fines, 0.55% charcoal, 0.01% mixed balance 
80. 07-05-043A: Classic sparkler composition: 50% 
potassium perchlorate, 35% aluminum powder, 15% dextrin 


81. 07-05-044A: Improved sparkler composition for 
generating brilliant sparks and star effects: 42.96% 
potassium nitrate, 23.92% starch, 8.98% magnesium grains, 


animal glue, 2.97% camphor, 0.99% ferric chloride hydrate, 
0.05% mixed balance 


5.94% lampblack, 5.94% iron fillings, 4.95% gum Arabic, 3.3% 


82. 07-05-045A: Dual sparkler composition for generating 
exploding effects: 37.5 % gum Arabic, 19.16% potassium 
chlorate, 18.33% red iron oxide, 13.54 % phosphorus 
pentasulfide, 11 45% magnesium carbonate, 0.02% mixed 
balance 


83. 07-05-045B: Dual sparkler composition for generating 
exploding effects: 38.23% gum Arabic, 20.57% potassium 
chlorate, 16.74% black copper-II-oxide, 14.35% phosphorus 
pentaselenide, 10% m agnesium carbonate, 0.11 % mixed 
balance 

85. 07-05-047A: Classic Bengal light composition: 62.59% 


chlorate, 6.21% shellac, 0.02% mixed balance 


07-05-001A: Green sparkler/bengal composition: 


Into a suitable mixing bowl or blender, equipped with motorized stirrer with plastic stir blade, 
130 milliliters of denatured alcohol, and then add and dissolve 40 grams of shellac, followed 
Thereafter, thoroughly blend the mixture to form a uniform mix. 
thoroughly blend the mixture for about 30 minutes. After 30 minutes, add in J 00 grams of aluminum p 


strontium nitrate, 15.59% “copal” material, 15. 59% potassium 


‘ 84. 07-05-046A: Classic Bengal light composition: 64.53% 
strontium nitrate, 18.74% shellac, 10.6 7% potassium chlorate, 
4.03% animal glue, 2.01% gum tragacanth, 0.02% residual 
balance 


of standard powdered iron, and then continue to blend the mixture until most of the alcohol has evaporated—keep blending the 


mixture until a fine paste is formed, but not until all the solvent evaporates. Once a fluidized paste has been formed, it is ready to be 


used. To do so, there are several ways to use it. The fastest way is to dip your metal rods (the rods can be anywhere from 2 to 10 
millimeters in diameter and should be composed of iron) into the paste, and then using a special machine or device, gently spin 


(rotate) the coated rods until the alcohol has completely dried, and the result are 
special mold where the metal rods are centered within the middle of the tiny mo 


said mold, followed by curing. Either way. the tip of the metal rod should be coated with an igniter composition. Note: you can 


experiment with other types of “rods”, for example, instead of using just plain iron rods, differe 


employed, so you can use your imagination. 
Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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place 500 milliliters of 95% alcohol, or 
by 40 grams of standard animal glue. 

Thereafter, add in 700 grams of barium nitrate, and then continue to 
owder, followed by 600 grams 


cured dried sparkler sticks. Another method utilizes 4 
Ids, and then the paste is injected under presser into 


nt shapes and sizes of designs can be 


Fountains, c : 
Flammability (1 to 10): 5% ains, Cones, Sparklers, and Bengal Lights 


Ease of ignition (1 to 10): 8 4 
Tendency to cake: None. 
Explosive ability: Cannot be detonated under normal conditions 
Percentage: 47.2% barium nitrate, 40.5% iron, 6.7% alumi 

1 ee » 40. , O. uminum, 2.7% shellac, 2.7% i i 
Classification: Deflagrating explosive (classified as consumer fie works ates ee sii oie 
Use: Used in fireworks, and can also be used for signaling 


07-05-001B: Red sparkler/bengal composition: 


Just as in the previous preparation, simply place into a suitable mixing bowl or blen i i i i 
ce spy panne of 95% alcohol, or 130 milliliters of denatured alcohol, oa Fear Aare ap eR i 
a pdt elt calidad animal glue. Thereafter, thoroughly blend the mixture to form a uniform mix. Thereafter. a i 
Te eda a dee rather then barium nitrate, and then continue to thoroughly blend the mixture for about 30 ates 
ee ee eee 
rd — g the mix i i j 

ates Aloe ee a mae paste has been formed, it is ready to be used. To (et ee ae aoe 
cee tt oh ae ae oie bi ea can be anywhere from 2 to 10 millimeters in diameter and should be composed area) 
oe Lassie eae ae : die e or device, gently spin (rotate) the coated rods until the alcohol has completely dried. 
eo ie ean i = stic s. Another method utilizes a special mold where the metal rods are centered within the 
ani ae : = en the paste is injected under presser into said mold, followed by curing. Either way, the tip of th 

e coated with an igniter composition. Note: you can experiment with other types of “rods”, for a pie ied of 


using J p different shai es and SIZES f igns can be employed, so you can use yo g 
ing ust lain Iron rods, p es 0 des 
S ur imagination. 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 8 % 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 47.2% strontium: nitrate, 40.5% iron, 6.7% aluminum, 2.7% shellac, 2.7% animal glue, 0.20% residue 
0. 


oe Deflagrating explosive (classified as consumer fireworks composition) 
se: Used in fireworks, and can also be used for signaling 


07-05-001C: “White-flash” sparkler/bengal composition: 


Just as in the previous preparation, sim i i ixi 
, simply place into a suitable mixing bowl or blender, equi i i i 
- “W491: - “a4°18 = ° fo with i 
os seer 500 milliliters of 95% alcohol, or 130 milliliters of denatured alcohol, aiid dca ae sri oe a 
a Vv 40 grams of. standard animal glue. Thereafter, thoroughly blend the mixture to form a uniform a Th eon i 
Me sia eee easier bras rather then barium nitrate, and then continue to thoroughly blentiie say oa t 
: r 30 minutes, add in 300 grams of standard magnesium r ae 
( powder, followed by 400 i 
rane ea at the saa until most of the alcohol has evaporated—keep blending te cece ad nnle _ 
, il all the solvent evaporates. Once a fluidized paste has been formed, it i " A 
| bak , it is ready to b ‘ 
ra Nee to use i o fastest way is to dip your metal rods (the rods can be anywhere from 2 to iy aiieeea | aes wt d 
nee eine ae into the paste, and then using a special machine or device, gently spin (rotate) the coated aad caAlth 
ee fie us is : a result are cured dried sparkler sticks. Another method utilizes a special mold where the met I 
signee ar Agama € = : of the tiny molds, and then the paste is injected under presser into said mold, followed b Ae 
y, p metal rod should be coated with an igniter composition. Note: you can experiment with other oe of “rods 
‘ “rods”, 


for € xample, instead of using just plai i i p' = y y y 


Burn rate: Slow. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10):5% 

Ease of ignition (1 to 10): 8% 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 


| Percentage: 47.2% i ; . 

ge: 47.2% magnesium nitrate, 27% iron, 20.2% magnesium, 2.7% ; 

, en ; : : .7% Shellac, 2.7% a 9 F 

| Classification: Deflagrating explosive (classified as consumer reworks composition) a ae al 


| Use: Used in fireworks, and can also be used for signaling and for illumination purposes 


07-05-002 A: Red smokeless bengal fire composition: 


an 
rs 
to 


Fountains, Cones. Sparklers, and Bengal Lights 
Into a suitable beaker or container, place 500 milliliters of 95% ethyl alcohol, or denatured alcohol, followed by 113 grams of gum 
shellac, followed by 14 grams of gum camphor, followed by 7 grams of brass shavings, followed by 3.5 grams of magnesium 
hydroxide, and then blend the mixture using a wooden spatula or equivalent for about 15 to 30 minutes. Thereafter, heat the mixture to 
about 80 Celsius, and after when the alcohol begins to boil, slowly add in 226 grams of potassium chlorate, followed by 453 grams of 
strontium nitrate. Note: while the mixture heats up. and thereafter during the addition of the chlorate and nitrate, maintain a rapid 
blend of the mixture. After the addition of the chlorate and nitrate, continue to rapidly blend the mixture until half of the alcohol 
evaporates. When half the alcohol evaporates, remove the heat source, and allow the mixture to cool to room temperature. Afterwards, 
place the mixture into an ice bath, chilled to about 0 Celsius, and allow it to stand at this temperature for about 1 hour. Note: a freezer 
can be substituted for an ice bath. After 1 hour. filter-off the insoluble mass, using any filtration process—do not completely suck dry 
the mixture if using vacuum filtration. Once the wet mass has been recovered, it is ready to be immediately pressed into any desirable 
shape, such as pencils, tablets, ect., Note: Once the mixture has been pressed into any desirable shape, it should be cured for several 
days. 
Burn rate: Slow. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: Cannot be detonated under normal conditions. 
Percentage: 55.4% strontium nitrate, 27.6% potassium chlorate, 13.8% gum shellac, 1.7% gum camphor, 0.85% brass, 0.42% 
magnesium hydroxide, 0.230% impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks, and can also be used for signaling purposes. 


07-05-003A: Urea-formaldehyde composition for fountains/cones: 

Into a suitable mixing bowl, blender, or suitable container, equipped with motorized stirrer utilizing a plastic stir blade, place 30 
grams of finely divided aluminum, followed by 10 grams of strontium oxalate, followed by 180 grams of potassium perchlorate, 
and then gently dry blend the mixture for about 10 minutes. Thereafter, add in 90 grams of a urea-formaldehyde resin (commercially 
available), and then continue to gently blend the mixture for about 15 minutes. Thereafter, press the mixture into any desirable cone, 
fountain, ect, utilizing the normal techniques and then cure the cones, fountains, ect., in an oven at 80 Celsius for about 3 to 4 minutes. 
Can be ignited using any standard means. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58% potassium perchlorate, 29% urea-formaldehyde resin, 9.6% aluminum, 3.2% strontium oxalate, 0.2% residue 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making fountains and cones. 


07-05-004A: Bright-light sparkler composition: 

Into a suitable ball mill, mixing drum ect, utilizing no steel shot, place 28.3 grams of finely divided magnesium powder, followed by 
113 grams of finely divided food grade starch, and then followed by 34 grams of finely divided wood charcoal. Thereafter, tumble 
the dry mixture for about 30 minutes at 150 RPM or any desirable rotation speed. Thereafter, prepare a paste by adding 45 grams of 
dextrin and 22 grams of gum Arabic to about 10 to 15 milliliters of water, and the quickly blend the paste by hand for several 
minutes, and then add it to the ball mill, and continue to tumble or rotate the mixture for another 30 minutes. After 30 minutes, or 
during such time, place 2.8 grams of linseed oil and 700 milligrams of paraffin into a beaker, and then gently heat the mixture until the 
paraffin melts. Thereafter, add in 22.6 grams of fine grain iron fillings (any suitable size will work), and then blend the mixture for 
several minutes using a metal spatula equivalent. Thereafter, remove the iron fillings and place them on a screen or filter paper to 
allow any loose liquid to drip off. Once the coated iron fillings are dried, add them to the ball mill, and then continue to blend or 
tumble the mixture for about 15 to 20 minutes. Thereafter. the mixture is ready for use. To use, it simply needs to be coated onto any 
desirable surface, such as a metal rod, wood rod, or equivalent. The thickness of the layer can vary. The pasty mixture can also be 
spread out onto shallow pans for making sheets, cubes, or any other desirable shape or size. Thereafter, the mixture should be allowed 
to dry for several days, or can be dried in an oven at 50 to 80 Celsius to facilitate evaporation of the water. Can be ignited using an 
ordinary match. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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Fountains, Cones. Sparklers. and Bengal Lig’ 
Flammability (1 to 10): 6 P , and Bengal Lights 


Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 
oe: ) a j 
aay ae pe 16.9% dextrin, 12.8% wood charcoal, 10.6% magnesium, 8.5% iron fillings, 8.3% gum Arabic, 0.30% 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 
Use: Used for making sparklers that emit a bright light and a large volume of sparks. 


07-05-005A: Brilliant sparkler composition: 
Into a suitable ball mill, equipped with heating means, and containing no steel shot, pla i 
then add in 50 milliliters of linseed oil. Thereafter, tumble the steel chips for seus Bi per a gare tel Coe 
remove the coated steel chips, and place them on a paper towel and let them stand until they cool to room temperature Tisai - 
place these steel ships into a clean ball mill, containing no steel shot, and then add in 58 grams of finely powdered aluminum i 
followed by 113 grams of dextrin, followed by 453 grams of barium nitrate, followed by 1.1 grams (5 drops) of concentrated 
formaldehyde solution, followed by 2.8 grams of sodium bicarbonate, and then dilute the entire mixture with about 300 to 400 
milliliters of water, and then tumble the entire mixture at 150 RPM for about 10 to 15 minutes to form a fluidized mixture. Thereafte 
is eae : ad nate To i ne oe should be placed into a suitable container, and the iron sparkler rods are then : 

: , dipped, dried, and re-dipped and re-dri i i i i i i 
Sigil: cae pacing Hie ee ae as many times as desirable depending on the desired coating thickness of the 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 

. 3 : : ; 

aan 49.7% barium nitrate, 31.1% steel chips, 12.4% dextrin, 6.3% aluminum, 0.3% sodium bicarbonate filler, 0.2% 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making sparklers that emit bright and large volumes of sparks with good sparking radius. 


eagairae Soy green, and red spark producing bengal light composition: 

0 a suitable mixing bowl, equipped with motorized stirrer or other means, place 40 grams of sh i iii 

of 95% ethyl alcohol or denatured alcohol, and then stir the mixture for aan 10 sas to eal pe Leia ee roan 
100 grams of barium nitrate, followed by 20 grams of dextrin, and then stir the mixture on moderate speed for about 5 minutes 
Thereafter, add in 20 grams of aluminum powder of average mesh, and then continue to blend the mixture for about 5 minutes to 
form a uniform paste. Once the paste has been formed, the mixture is ready to be used. To use it, the mixture simply needs to be 
coated onto any desirable iron or steel rod, or pressed into any desirable shape for any desired application. In any case, the final device 
needs to be cured and allowed to dry thoroughly before use. A fulminating head can be attached thereto, so as to ignite the Bengal 
composition using a striking motion, or a suitable match can be used for ignition. . . 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55.5% barium nitrate, 22.2% shellac, 11.1% dextrin, 11.1% aluminum, 0.1% residue 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making Bengal lights that emit brilliant sparks of white, green, and red. 


ee Brilliant greenish spark producing bengal light composition: 
toa suitable mixing bowl, equipped with motorized stirrer or other means, place 20 grams of standard anit 
perm of 95% ethyl alcohol, and then stir the mixture to dissolve all the glue. Thereafter, a in 20 eae Bia 
oH a of ee nitrate, followed by 50 grams of aluminum powder of average mesh, and then continue to blend the mixture for 
sie ee to form a uniform paste. Thereafter, add in 300 grams of iron powder of average mesh, and then continue to blend the 
: xture on moderate speed for about 10 minutes. After 10 minutes, the mixture is ready to be used. To use it, the mixture simply 

eeds to be coated onto any desirable iron or steel rod, or pressed into any desirable shape for any desired application in the usual 


Fountains, Cones, Sparklers. and Bengal Lights 
manner. In any case, the final device needs to be cured and allowed to dry thoroughly before use. A fulminating head can be attached 
thereto, so as to ignite the Bengal composition using a striking motion, or a suitable match can be used for ignition. 


Fountains, Cones, Sparklers, and Bengal Li 
After 10 minutes, the mixture is ready for use. T i aides aie 
: : ) 5 . To use, dip wood or metal sticks or rods into th i iple ti 
ie . dip e blended mixture, mult 
allowing the stick or rod to thoroughly dry before re-dipping. Perform this operation as many times as necessary as sea ae 


Burn rate: Average. desired thickness o iti ick F 

water resistatice: Very 200d ee sac aaa es an or rods. The mixture can also be cast into any desirable shape, by filtering-off the 

Stability: Can be stored for many years. Burn rate: Average. 

Flammability (1 to 10): 5% Water resistance: Very good. 

Ease of ignition (1 to 10): 7+ Stability: Can be stored for many years. 

Tendency to cake: None. Flammability (1 to 10): 5 to 6 

Explosive ability: None. Ease of ignition (1 to 10): 7 

Percentage: 47.2% barium nitrate, 40.5% iron powder, 6.7% aluminum powder, 2.7% shellac, 2.7% glue, 0.2% residue Tendency to cake: None. 

Classification: Deflagrating explosive (classified as consumer fireworks composition). : Explosive ability: None. 

Use: Used for making Bengal lights that emit brilliant sparks of green with glowing sparks 0 burning iron. se: 78.99 : 4 ; 

Note: the barium nitrate can be substituted with strontium nitrate to impart red sparks. _ Bea ie Apne alent hte Bee see oe Hae ies hig balance 
= 10). 


Use: Can be used in cones, flares, but primarily for making Bengal light matchsticks. 


07-05-007A: Brilliant reddish bengal light composition: 

Into a suitable beaker, or similar container, place 370 milliliters of 99% isopropyl alcohol, and then add and dissolve 113 grams of _ 97-05-0104: Standard fountain composition: 

shellac, followed by 68 grams of standard resin, and then stir the mixture briefly to dissolve all solids, or the bulk of the shellac. Into a suitable container, place 225 ss ee ae : : 

Thereafter, add in 226 grams of strontium nitrate, followed by 45 grams of potassium chlorate, followed by 45 grams of flour, a aee A eed it et Faas ee followed by 25 grams of. coarse meal powder. Thereafter, gently blend 
followed by 45 grams of. ‘powdered glass, and then followed by 22 grams of strontium chlorate, and then blend the entire mixture on grams of potassium nitrate, and then piece a = = ae TO mrnutes: ae ereafter, add in 50 milliliters of acetone, followed by 25 
moderate speed, using a motorized stirrer in the usual means, for about 1 hour at room temperature. After 1 hour, spread the pasty _ blend the mixture until caine of tedicetone Svanort Pree ih alumni powier of average commercial availability. Thereafter 
mass onto a shallow pan or tray, and allow it to thoroughly air-dry. The dried mass can then be pulverized using a ball mill in the usual pressed into any desirable cone or eer: pele i ereafter, the moist mixture is ready for use. To use, it simply needs to be 
manner, and then pressed. Note: sparklers or other similar devices can be prepared by coating the pasty mass, before it dries, onto any Burn rate: Average. evice in the usual manner, and then allowed to thoroughly dry. 

desirable and suitable surface such a metal rod, wood, ect., or any other desirable material, and then allowed to cure. Water posistaudes WV. ery good. 

Burn rate: Average. Stability: Can be stored for many years. 

Water resistance: Very good. _ Flammability (1 to 10): 5 ¥ (steady burn) 

Stability: Can be stored for many years. Ease of ignition (1 to 10): 7 7 

Flammability (1 to 10): 5 2 Tendency to cake: None. : 

Ease of ignition (1 to 10): 7+ Explosive ability: None. 

ae prone iret ed ila naleie 45% aluminum powder, 5% meal powder, 5% potassium nitrate 

Percentage: 40% strontium nitrate, 20% shellac, 12% resin, 7.9% potassium chlorate, 7.9% flour, 7.9% glass, 3.9% strontium Uses Can be deed edie le an peace as consumer fireworks composition). 

chlorate, 0.40% mixed residues . Can also be used in Bengal lights. 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for many purposes including signal flares, lights, cones, sparklers, and many other similar devices. 


oe Standard fountain composition: 
to a ball mill, filled with 250 grams of Teflon coated steel i 5 
ill, g shot ranging from 5 to 10 millimeters in diameter. place 2 
ee tele eet : 0 Hare ee soft wood charcoal, and then followed by 75 seal a cae 
: e at about to 200 RPM for about 1 hour to form d finely mixed i i 
grams of medium coarse iron powder, and then continue to tumble j ee ee 
: an the mixture for about 10 to 15 minut i i 
e - grain Le powder, and then continue to blend the mixture for about 30 minutes. Now, place qe meets bi 
er, and then moisten the mixture by adding in 150 milliliters of ether or acetone, and then blend the mixture for a few minutes 


2 and then allo wed to thor oug: hl y dr y . 


_ Burn rate: Average. 

_ Water resistance: Very good. 

_ Stability: Can be stored for many years. 

_ Hammability (1 to 10): 5 % (steady burn) 

Ease of ignition (1 to 10): 6 

_ Tendency to cake: None. 

_ Explosive ability: None. 

: Sherer 40% potassium nitrate, 40% meal powder, 12% sulfur, 8% wood charcoal 
_ sl ication: Deflagrating explosive (classified as consumer fireworks composition). 
se: Can be used in cones and fountains. Can also be used in Bengal lights. 


07-05-008A: Brilliant reddish bengal light composition: 

Into a suitable beaker, or similar container, place 750 milliliters of 99% isopropyl alcohol. and then add 200 grams of shellac, 
followed by 600 grams of strontium nitrate. followed by 1 50 grams of potassium chlorate, and then blend the entire mixture on 
moderate speed, using a motorized stirrer in the usual means, for about 30 minutes while raising the temperature of the mixture to 
about 90 Celsius. Afterwards, press the pasty mass into pre fabricated brass molds of any desirable shape or size, and then allow the 
mixture to cure for several days or more. Note: the brass molds should be coated with Vaseline before pressing the mixture there into. 
Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 71% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 63.1% strontium nitrate, 21% shellac, 15.7% potassium chlorate, 0.20% mixed residues 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for many purposes including signal flares, lights. cones, sparklers, and many other similar devices. 


Pe anna fountain composition: 
: . tee a ape with 250 grams of Teflon coated steel shot ranging from 5 to 10 millimeters in diameter place 10 grams of 
Theme Hebe ania eae ae hed Meat soft wood charcoal, and then followed by 5 grams of “flours EF sulfur 
iter, qu re) or about 1 hour to form a finely mi i i ; 
Sireaiuied ai a finely mixed material. Thereafter, add in 10 
powder, and then continue to tumble the mixture for ab 5 mi i ae 
Pas Aeon Sie oe ik ; or about 10 to 15 minutes. Finally, add in 30 grams of fine 
x nd the mixture for about 30 minut is mix i i 
fede 1¢ to d the m utes. Now, place this mixture into a suit: i 
hen moisten the mixture by adding in 125 milliliters of ether or acetone, and then blend the mixture for a ee patie 


07-05-009A: Bengal light composition for matchsticks: 

Into a suitable beaker or other container, place 250 milliliters of benzene, and then add and dissolve 10 grams of stearin. Thereafter. 
add in 60 grams of steel chips ranging from | to 3 millimeters in length, and then blend the mixture using a spatula or similar utensil 
for a few minutes. Thereafter. the steel chips will be coated with the desired stearin. Thereafter, filter-off the steel chips, and then 
allow them to air-dry. Now, into a suitable empty ball mill, place the dried steel chips, followed by 450 grams of lead nitrate. 
followed by 60 grams of standard wood charcoal, and then tumble the mixture at 150 to 200 RPM for about 30 to 40 minutes to form 


a uniform mixture. Thereafter, place this tumbled mixture into a clean beaker or similar container, and then add in a shellac solution 


prepared by adding and dissolving 10 grams of shellac into 95% ethyl alcohol. Thereafter, blend the mixture for about 10 minutes. 
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paste. Then, to use the mixture, it simply needs to be pressed into any desirable cone or fountain device in the usual manner, and then _ Stability: Can be stored for many years. 
allowed to thoroughly dry. __ Flammability (1 to 10): Typical. 

Burn rate: Average. __ Ease of ignition (1 to 10): 6 

Water resistance: Very good. __ Tendency to cake: None. 

Stability: Can be stored for many years. __ Explosive ability: None. 


Flammability (1 to 10): 5 % (steady burn) 
Ease of ignition (1 to 10): Average. 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 66.66% ammonium perchlorate, 19% stearin, 9.5% copper-I-oxide, 4.76% shellac, 0.08% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used in cones and fountains. 


Percentage: 79% soft wood charcoal, 11.5% meal powder, 3.8% potassium nitrate, 3.8% coarse iron, 1.9% sulfur : 07-05-013A: Classic Bengal light composition with improved burning rate: 
Classification: Deflagrating explosive (classified as consumer fireworks composition). _ Into a suitable mixing bowl or similar container, equipped with iene pee eat 
Use: Can be used in cones and fountains. Can also be used in Bengal lights. pak ere followed by 145 grams of fine grain iron powder, followed by 35 pata Fonte Vanes mesh 
_ followed by 85 grams » piny : ‘ : t 

07-05-011C: Standard fountain composition: tee ee eat Be re ola pend Goaiacte dba Ae er aay amon ne 
Into a ball mill, filled with 250 grams of Teflon coated steel shot ranging from 5 to 10 millimeters in diameter, place 80 grams of __ and then continue to blend Gre’ mifenivs waltihe bullofihe acetone eva ' - eA add in grams of ammonium perchlorate, 
potassium nitrate, followed by 30 grams of meal flour, and then followed by 30 grams of flours of sulfur. Thereafter, tumble the tray or pan, and then allow it to thoroughly air-dry. Once it has, place fee ae sae ue re ney an : sane 

ms : : eflon coated steel shot 


mixture at about 100 to 200 RPM for about 1 hour to form a finely mixed material. Thereafter, place the tumbled mixture into a 


of the usual weight and diameter, and then tumb i 5 . 
suitable mixing drum or equivalent, equipped with motorized stirrer, and then add in 10 grams of antimony trisulfide, and then le the mixture at 150 to 200 RPM for about 1 hour to form a uniform powder. 


Thereafter, the mixture is ready to use, to use, mix in a small amount of alcohol to form a mild paste, and then press this mass into any 


followed by 150 milliliters of acetone, and then blend the mixture for about 10 to 15 minutes to form a paste. Thereafter, the mixture cone, fountain, ect, and then allow it to dry in the usual manner 

is ready to use. To use, it simply needs to be pressed into any desirable cone or fountain device in the usual manner, and then allowed _ Burn rate: Average. ; 

to thoroughly dry. __ Water resistance: Very good. 

Burn rate: Average. __ Stability: Can be stored for many years. 

Water resistance: Very good. __ Flammability (1 to 10): Typical. 

Stability: Can be stored for many years. __ Ease of ignition (1 to 10): 6 

Flammability (1 to 10): 5 (steady burn) _ Tendency to cake: None. 

Ease of ignition (1 to 10): 6 % ___ Explosive ability: None. 

Tendency to cake: None. _ Percentage: 387 j of j : 

facies anilineNone: b ammont = ee ee perchlorate, 29% iron powder, 17% poly vinyl butyl rubber, 7% aluminum, 5% di-butylphthalate, 4% 
Percentage: 53% potassium nitrate, 20% sulfur, 20% meal flour, 6.6% antimony trisulfide, 0.4% residue balance _. Classification: Deflagrating explosive (classified as consumer fireworks composition) 


Classification: Deflagrating explosive (classified as consumer fireworks composition). Use: Can be used in Bengal lights, and sparkler type devices 
Use: Can be used in cones and fountains. Can also be used in Bengal lights. ae | 
ellacenaen Classic Bengal light composition with improved intensity: 

to a suitable mixing bowl or similar container, equipped with motorized stirrer i 

g ner, in the usual means, place 25 grams 0 inel 
nase metal, followed by 115 grams of iron shot of 0.5 millimeters in diameter, followed by 125 grams a fine eae oe 
powder, followed by 25 grams of aluminum powder, followed by 36 grams of corn dextrin, and then followed by 7.5 grams of 
peas starch, Thereafter, add in 175 milliliters of 95% ethyl alcohol, and then blend the mixture for about 15 to 20 minutes 
anes add in 172.5 grams of barium nitrate, and then continue to blend the mixture until the bulk of the alcohol evaporates 

ereafter, the pasty mass is ready for use. To use, the alcohol wet mass simply needs to be pressed into any desirable tube, mold ect 


and then allowed to dry, or coated on any suitable rod for makin. i 
suite GSE ry g sparklers in the usual manner, and then allowed to dry. 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 6 
Tendency to cake: None. 
a ability: None. 
ercentage: 38? i % i 
pa aise ee ci oa perchlorate, 29% iron powder, 17% poly vinyl butyl rubber, 7% aluminum, 5% di-butylphthalate, 4% 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 
Use: Can be used in Bengal lights, and sparkler type devices. 


07-05-011A: Classic fountain composition used in fireworks: 

Into a suitable mixing drum or similar container, equipped with motorized stirrer in the usual means, place 90 grams of antimony 
trisulfide, followed by 40 grams of dextrin, followed by 60 grams of sodium oxalate, followed by 400 grams of meal powder, and 
then followed by 175 milliliters of hexane, and then blend the mixture for several hours to allow most of the solvent to evaporate. 
Thereafter, the mixture is ready for use in the usual means. To use, it simply needs to be pressed into any desired paper or cardboard 
tube, cone, ect, and then allowed to dry. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 % (steady burn) 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 67.79% meal powder, 15.25% antimony trisulfide, 10.1 6% sodium oxalate, 6.77% dextrin, 0.03% impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in cones and fountains. Can also be used in Bengal lights and other similar devices. 


07-05-012A: Classic blue fountain composition used in cones and fountains: 

Into a suitable mixing drum or similar container, equipped with motorized stirrer in the usual means, place 100 grams of stearin, 
followed by 25 grams of shellac, followed by 50 grams of copper--oxide, and then add in 150 milliliters of acetone, and then blend 
the mixture for about 15 minutes. Thereafter, add in 350 grams of ammonium perchlorate, and then continue to blend the mixture 
until the bulk of the acetone evaporates. Thereafter, place the semi-pasty mass onto a shallow tray or pan, and then allow it to 
thoroughly air-dry. Once it has. place the dry mass into a ball mill, filled with Teflon coated steel shot of the usual weight and 
diameter, and then tumble the mixture at 150 to 200 RPM for about 1 hour to form a uniform powder. Thereafter, the mixture is ready 
to use, to use, mix in 4 small amount of alcohol to form a mild paste, and then press this mass into any cone, fountain, ect, and then 
allow it to dry in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 
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ee Classic green Bengal light composition: 

0 a suitable mixing bowl or similar container, equipped with motorized stirrer in the usual means, place 10 gra ic aci 
eu by AA grams of shellac, followed by 30 grams of potassium chlorate, followed by 115 Bs of eit res sania 
a ibs 7 a in 175 milliliters of 95% ethyl alcohol. and then blend the mixture for about 15 to 20 minutes. Thereafter, add in 295 
os A aes eh and then continue to blend the mixture until the bulk of the alcohol evaporates. Thereafter, the pasty mass is 
: y for use. To use, the alcohol wet mass simply needs to be pressed into any desirable tube, mold, ect., and then allowed to dry, or 
oated on any suitable rod for making sparklers in the usual manner, and then allowed to dry 
Burn rate: Average. 

Water resistance: Very good. 


Fountains, Cones, Sparklers, and Bengal Lights 


Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 59% barium nitrate, 23% barium chlorate, 10% shellac, 6% potassium chlorate, 2% stearic acid 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in Bengal lights, and sparkler type devices. 


07-05-015A: Classic blue Bengal light composition for use in blue lights: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer in the usual means, place 75 grams of sulfur. 
followed by 75 grams of potassium sulfate, followed by 75 grams of copper-I-ammonium sulfate, Thereafter. add in 150 milliliters 
of hexane, and then blend the mixture for about 15 to 20 minutes. Thereafter, add in 135 grams of potassium nitrate, followed by 140 
grams of potassium chlorate, and then continue to blend the mixture for about 15 to 30 minutes to form a uniform paste. Thereafter, 
the pasty mass is ready for use. To use, the alcohol wet mass simply needs to be pressed into any desirable tube, mold, ect., and then 
allowed to dry, or coated on any suitable rod for making sparklers in the usual manner, and then allowed to dry. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 28% potassium chlorate, 27% potassium nitrate, 15% sulfur, 15% potassium sulfate, 13% copper-Il-ammonium 
sulfate 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 


07-05-016A: Classic blue Bengal light composition for use in blue fires: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer in the usual means, place 100 grams of mercury-I- 
chloride, followed by 200 grams of potassium sulfate, followed by 125 grams of anhydrous copper-LI- sulfate, followed by 150 
grams of flours of sulfur, and thereafter add in, 75 grams of shellac. Thereafter, add in 150 milliliters of ether. and then blend the 
mixture for about 15 to 20 minutes. Thereafter, add in 200 grams of potassium chlorate, and then continue to blend the mixture for 
about 15 to 30 minutes to form a uniform paste. Thereafter, place the pasty mass onto a shallow pan or tray and allow it to thoroughly 
air-dry. Thereafter, place the mixture into a ball mill, filled with Teflon coated steel shot, and then tumble the mixture at 200 RPM for 
about 1 hour to form a uniform powder. Thereafter, the powder is ready for use, to use, simply moistened it with a little alcohol to 
form a paste. Thereafter, press the moistened mixture into any cone, fountain or mold in the usual manner, and then allow the 
munitions to thoroughly dry. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 23% potassium chlorate, 23%potassium sulfate, 18% sulfur, 15% copper-[-sulfate, 1 2% mercury-I-chloride, 9% 
Shellac 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 


07-05-016B: Classic red Bengal light composition for use in red fires: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer in the usual means. place 330 grams of strontium 
nitrate, followed by 125 grams of potassium chlorate, and then followed by 45 grams of shellac. Thereafter, add in 150 milliliters of 
ether, and then blend the mixture for about 15 to 20 minutes. Thereafter, place the blended mass onto a shallow pan or tray, and allow 
the mass to thoroughly dry. Thereafter, place the mixture into a ball mill, filled with Teflon coated steel shot, and then tumble the 
mixture at 200 RPM for about | hour to form a uniform powder. Thereafter, the powder is ready for use, to use, simply moisten it with 
a little alcohol to form a paste. Thereafter, press the moistened mixture into any cone, fountain or mold in the usual manner, and then 
allow the munitions to thoroughly dry. 

Burn rate: Average. 

Water resistance: Very good. 
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Stability: Can be stored for many years. 
Flammability (1 to 10): 5 4 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 66% strontium nitrate, 25% potassium chlorate, 9% shellac 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 


07-05-016C: Classic red Bengal light composition for use in red fires (fortified with kauri powder): 

[nto a suitable mixing bowl or similar container, equipped with motorized stirrer in the usual means, place 200 grams of strontium 
nitrate, followed by 600 grams of potassium chlorate, followed by 150 grams of strontium carbonate, and thereafter add in 250 
grams of Kauri powder. Thereafter, add in 150 milliliters of ether, and then blend the mixture for about 15 to 20 minutes. Thereafter, 
place the blended mass onto a shallow pan or tray, and allow the mass to thoroughly dry. Thereafter, place the mixture into a ball mill, 
filled with Teflon coated steel shot, and then tumble the mixture at 200 RPM for about 1 hour to form a uniform powder. Thereafter, 
the powder is ready for use, to use, simply moisten it with a little alcohol to form a paste. Thereafter, press the moistened mixture into 
any cone, fountain or mold in the usual manner, and then allow the munitions to thoroughly dry. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% potassium chlorate, 21% Kauri powder, 17% strontium nitrate, 12% strontium nitrate 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 


07-05-016D: Classic red Bengal light composition for use in red fires: 

Into a suitable beaker or similar container, place 30 grams of standard Vaseline, and then gently heat the Vaseline to melt it. 
Thereafter, add in 40 grams of fine grain wood dust, and then blend the mixture for about 10 minutes. Thereafter, remove the heat 
source, and allow the mixture to cool to room temperature. Thereafter, into a suitable mixing drum or similar container, equipped with 
motorized stirrer, place 2.5 grams of finely powdered Antimony, followed by 5 grams of powdered sugar, followed by 5 grams of 
*Colophonium”, followed by 55 grams of flours of sulfur, followed by 200 grams of strontium nitrate, and then followed by 45 
grams of potassium perchlorate. Thereafter, add in 150 milliliters of acetone, and then knead or blend the mixture for about 15 
minutes. Thereafter, the mixture is ready to be pressed. To do so, simply press the mixture into any desirable cone, fountain, mold, or 
coat any desirable material, and then allow the device(s) to thoroughly air-dry. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Typical. 

Ease of ignition (1 to 10): Typical. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52.28% strontium nitrate, 14.37% sulfur, 11.76% potassium perchlorate, 10.45% wood dust, 7.84% Vaseline, 1.3% 
sugar, 1.3% Colophonium, 0.65% antimony metal, 0.05% balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 


07-05-016E: Classic red Bengal light composition for use in red fires: 

Into a suitable ball mill. filled with Teflon coated steel shot of the usual weight and diameter, place 200 grams of mercury-I-chloride, 
followed by 125 grams of flours of sulfur, followed by 50 grams of shellac, and then followed by 50 grams of charcoal. Thereafter, 
tumble the mixture for about 1 hour at 250 RPM. Thereafter, into a suitable beaker or similar container, equipped with motorized 
stirrer, place the tumbled mixture, followed by 650 grams of potassium chlorate, and then followed by 200 grams of strontium 
nitrate. Thereafter, add in 150 milliliters of acetone, and then knead or blend the mixture for about 15 to 20 minutes. Thereafter, the 
mixture is ready to be pressed. To do so, simply press the mixture into any desirable cone, fountain, mold, or coat any desirable 
material, and then allow the device(s) to thoroughly air-dry in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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Flammability (1 to 10): Typical. 
Ease of ignition (1 to 10): Typical. 
Tendency to cake: None. 
Explosive ability: None. ; 
=A pe potassium chlorate, 15.68% strontium nitrate, 15.68% mercury-I-chloride, 9.8% sulfur, 3.9% shellac, 3.9% 
ge: 50. 
charcoal, 0.06% impurities - 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 


07-05-017A: Classic green Bengal light composition for use in green fires: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual weight and diameter, place J 50 grams of barium pellet 
followed by 400 grams of potassium chlorate, and then followed by 150 grams of. flours of sulfur, and then tumble the ee - 
about 1 hour at 250 RPM. Thereafter, into a suitable beaker or similar container, equipped with motorized stirrer, place the tumble 


mixture there into, followed by 150 milliliters of acetone, and then knead or blend the mixture for about 15 to 20 minutes. Thereafter, 


the mixture is ready to be pressed. To do so, simply press the mixture into any desirable cone, fountain, mold, or coat any desirable 
material, and then allow the device(s) to thoroughly air-dry in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Typical. 

Ease of ignition (1 to 10): Typical. 

Tendency to cake: None. 

Explosive ability: None. : 

Percentage: 57% potassium chlorate, 21 % sulfur, 21% barium nitrate, I % balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 


~05- : ic oreen Bengal light composition for use in green fires: ; 
ae : He fangs similar container, eee with motorized stirrer, place the tumbled mixture there into, oe - 150 
milliliters of acetone, and then add in 60 grams of mercury-I-chloride, followed by 30 grams of. finely divided ce ) ic nbs ; 
followed by 30 grams of shellac, followed by 90 grams of flours of sulfur. and then blend the mixture for ae 1 As ce ae 
Thereafter, add in 360 grams of barium nitrate, and then followed by 180 grams of potassium chlorate, and then os inue aie 
the mixture until the bulk of the acetone evaporates. Thereafter, the mixture is ready for use. To do so, simply press t re : in 
any desirable cone, fountain, mold, or coat any desirable material, and then allow the mixture to thoroughly air-dry in the usua 
manner. 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 

i ility: None. 

au ae barium nitrate, 24% potassium chlorate, 12% sulfur, 8% mercury-I-chloride, 4% wood charcoal, 4% shellac 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses in the usual manner. 


07-05-018A: Classic Bengal light composition for use in white fires: 


Into a ball mill. filled with 250 grams of Teflon coated steel shot of small diameter, but average weight, place 350 grams of rier 
nitrate, followed by 100 grams of flours of sulfur, followed by 50 grams of powdered antimony, and then tumble the mixture at 15 


RPM for about 30 minutes at room temperature to form a uniform mixture. Thereafter, the mixture is ready for use. To use, simply 


moisten the mixture with a small amount of alcohol to form a paste. Thereafter, press the mixture into any cone, fountain, mold, ect.. 


in the usual manner, and then allow the munitions to cure until thoroughly dry. Can be ignited using ant standard means. 
Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 70% potassium nitrate, 20% sulfur, 10% antimony 
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Classification: Deflagrating explosive (classified as consumer fireworks composition). 


Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses in the usual manner. 


07-05-019A: Classic Bengal light composition for use in yellow fires: 

Into a ball mill, filled with 250 grams of Teflon coated steel shot of small diameter, but average weight, place 100 grams of potassium 
chlorate, followed by 40 grams of sodium oxalate, followed by 20 grams of potassium nitrate, followed by 40 grams of fine grained 
wood charcoal, and then followed by 20 grams of flours of sulfur. Thereafter, tumble the mixture at 150 RPM for about 30 minutes 
at room temperature to form a uniform mixture. Thereafter, the mixture is ready for use. To use, simply moisten the mixture with a 
small amount of alcohol to form a paste. Thereafter, press the mixture into any cone, fountain, mold, ect., in the usual manner, and 


then allow the munitions to cure until thoroughly dry. Can be ignited using ant standard means. 
Burn rate: Average. 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% potassium chlorate, 18% sodium oxalate, 18% waod charcoal, 9% potassium nitrate, 9% sulfur, 1% residue 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in display fires for multiple uses. 


07-05-019B: Classic Bengal light composition for use in yellow fires: 

Into a ball mill, filled with 250 grams of Teflon coated steel shot of small diameter, but average weight, place 180 grams of potassium 
chlorate, followed by 60 grams of sodium oxalate, followed by 60 grams of flours of sulfur, and then followed by 30 grams of 
shellac. Thereafter, tumble the mixture at 150 RPM for about 30 minutes at room temperature to form a uniform mixture. Thereafter, 
the mixture is ready for use. To use, simply moistened the mixture with a small amount of alcohol to form a paste. Thereafter, press 
the mixture into any cone, fountain, mold, ect., in the usual manner, and then allow the munitions to cure until thoroughly dry. Can be 
ignited using ant standard means. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. , 

Percentage: 54% potassium chlorate, 18% sodium oxalate, 18% sulfur, 9% shellac, 1% residue 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in display fires for multiple uses. 


07-05-020A: Classic Bengal light composition for use in purple fires: 

Into a suitable mixing drum, or bowl, equipped with a motorized stirrer in the usual means, place 100 grams of copper sulfate 
(anhydrous), followed by 100 grams of potassium chlorate, and then followed by 100 grams of flours of sulfur. Thereafter, add in 
about 150 milliliters of acetone or ether, and then blend the mixture for about 15 minutes to form a paste. Thereafter, allow some of 
the solvent to evaporate, and then blend the mixture for another 5 minutes. Thereafter, the mixture is ready to use. To use, the 
moistened mixture simply needs to be pressed into any cone, fountain, mold, or any suitable tube, body, ect, in the usual manner, and 
then the devices need to be thoroughly dried at room temperature, or in an oven at low heat. 

Burn rate: Average. 


Water resistance: Very good. 


Stability: Can be stored for many years. 


Flammability (1 to 10): 6 

Ease of ignition (1 to 10): Average. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 33.33% potassium chlorate, 33.33% anhydrous copper sulfate, 33.33% sulfur, 0.01% mixed 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in display fires for multiple uses. 


. 07-05-021A: Classic sparkler composition: 
_| Into a suitable mixing drum, or bowl, equipped with a motorized stirrer in the usual means, place 40 grams of guar gum, followed by 
. 360 grams of dextrin, and then followed by 800 grams of mild fine grained titanium powder. Thereafter, add in about 250 milliliters 
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of 95% ethyl alcohol, and then blend the mixture for about 15 minutes to form a paste. Thereafter, add in 800 grams of potassium 
perchlorate, and then continue to blend the mixture for about 30 minutes. Thereafter, the mixture is ready to use. To use, the mild 
paste simply needs to be evenly coated onto any length of steel rod. The rods can be anywhere from 3 to 5 milliliters in diameter. 
Thereafter, the sparklers should allowed do in an oven at low temperature. The mixture can also be pressed into cone, fountains, tubes, 
ect., in the usual means. The mixture in either case, should be ignited using any standard ignition composition. 


Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 


Explosive ability: None. 
Percentage: 40% titanium powder, 40% potassium perchlorate, 18% dextrin, 2% guar gum 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in sparkler compositions. Can also be used in other fireworks for generating a beautiful shower of sparks. 


07-05-021B: Classic sparkler composition with spectacular visual effect: 
Into a suitable mixing drum, or bowl, equipped v ith a motorized stirrer in the usual means, place 200 grams of finely powdered 


charcoal, followed by 200 grams of a fine grained alloy containing 50% magnesium and 50% aluminum, followed by 300 grams 
of low grained iron powder. Thereafter, add in about 250 milliliters of hexane, and then blend the mixture for about 15 minutes to 
form a paste. Thereafter, add in 200 grams of nitroguanidine, followed by 100 grams of potassium nitrate, and then continue to 
blend the mixture for about 30 minutes. Thereafter, place the mixture onto a shallow pan, and allow the mixture to thoroughly air-dry. 
Thereafter, the dried mass needs to be pulverized into a fine powder using a ball mill or similar device. Once the mixture has been 
pulverized, it’s for use. To use, the mixture needs to be formed into a paste by mixing ina little hexane. Thereafter, it can be evenly 
coated onto any length of steel rod. The rods can be anywhere from 3 to 5 milliliters in diameter. Thereafter, the sparklers should be 
allowed to dry in an oven at low temperature. The mixture can also be pressed into cones, fountains, tubes, ect., in the usual means. 
The mixture in either case, should be ignited using any standard ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% iron powder, 20% charcoal, 20% magnesium/aluminum alloy, 20% nitroguanidine, 10% potassium nitrate 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in sparkler compositions. Can also be used in other fireworks for generating a beautiful shower of sparks. 


07-05-022A: Classic basic sparkler composition with spectacular visual effect: 
Into a suitable mixing drum, or bowl, equipped with a motorized stirrer in the usual means, place 150 grams of shellac, followed by 


1200 grams of fine grained aluminum, and then followed by 800 grams of barium chlorate. Thereafter, add in about 275 milliliters 


of 95% ethyl alcohol, and then blend the mixture for about 30 minutes to form a good paste. Thereafter, the paste is ready for use. To 
use, the paste simply needs to be evenly coated onto any length of steel rod. The rods can be anywhere from 3 to 5 milliliters in 
diameter. Thereafter, the sparklers should be allowed to dry in an oven at low temperature. The paste can also be pressed into any 
cone, fountain, tube, ect., in the usual manner. The mixture in either case, should be ignited using any standard ignition composition. 


Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. : 
Flammability (1 to 10): 5+ | 
Ease of ignition (1 to 10): 5 | 
Tendency to cake: None. 

Explosive ability: None. : 
Percentage: 55.8% grained aluminum, 37% barium chlorate, 6.97% shellac, 0.23% impurities 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in sparkler compositions. Can also be used in other fireworks for generating a beautiful shower of sparks. | 


07-05-023A: Classic basic sparkler composition with visual effect using black powder base: | 
Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot of 10 millimeters in diameter, and then add in 280 grams of / 
potassium nitrate, followed by 80 grams of fours of sulfur, followed by 160 grams of soft wood charcoal, and then followed by 120 | 
grams of medium grained aluminum, and then tumble the mixture at 200 RPM for about 30 minutes to form a uniform powder. 

| 


554 


; Fountains, Cones, Sparklers, and Bengal Lights 

Nase pate ans Rear ane ne a ae sa the | shot, and place into a suitable mixing bowl. Thereafter, add 
) ) F nd the mixture to form a paste. Thereafter, the mixture is ei dy ft ‘ 

the mixture simply needs to evenly coated i Pe ae a 

piers eee nee cae ed tan ee then allowed to cure. As before, the mixture, if desired, can be 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 43.75% potassium nitrate, 25% soft wood charco Why, i Y 

Classification: Deflagrating explosive hes as consumer Patan ines aaa ics 

Use: Used in sparkler compositions. Can also be used in other fireworks for generating a beautiful shower of white sparks 


07-05-023B: Classic basic sparkler composition with visual i 
Kler ¢ effect using black powder base (modified): 
aes ee ball an filled with 250 grams of Teflon coated steels shot of 10 millimeters in qe ne then add in 280 grams 
Pp : um ni ate, ollowed by 60 grams of fours of sulfur, followed by 60 grams of soft wood charcoal, followed by 40 es ‘i 
ee oe sedate aluminum, in ie tumble the mixture for about 30 minutes at 200 RPM. Thereafter remove the ey teeled i 
‘ture, and place it into a suitable mixing drum or bowl, equipped with motorized stirr ; Li j 
‘ g v1, er, and then add in 10 
epoxy resin, and then blend the mixture for about 10 minutes. Thereafter, the mixture is ready for use. To use perenne 


. . 
container, mold, ect., in the usual manner. : 


Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 62.2% potassium nitrate, 13.3% 9 j 

Classification: Deteatsnne explosive oe Vedic a i a Oa oa 
Use: Used in sparkler compositions. Can also be used in other fireworks for generating a beautiful shower of white sparks 


ee Brilliant spark producing fire composition for use in sparklers or other spark emitting devices: 
a. ne Cae a As ne motorized stirrer, place 30 grams of dextrin, followed by 235 grams of finely 
: owed by grams of potassium perchlorate. Thereafter. add in 100 millili / 
P B , ters of ether. 
then blend the mixture for about 30 minutes to form a paste. Thereafter, the mixture is ready for use. To use, it simply fea is ag 


pressed into any container, tube, mold, ect., in the usua : i igniti 
oe : ; | manner. Note: do not seal into enclosed space, as ignition could cause an 


Burn rate: Above average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 47% titanium powder, 47% potassium perchlorate, 6% dextrin 
ape oe explosive (classified as consumer fireworks composition) 
e: Used in firewor i g i i jhi i 
ee — generating a beautiful shower of white sparks. Can be used in sparklers, but take caution as the burn 


lames eae a producing composition for use in fountains and/or stars: 
suitable ball mill, filled with Teflon coated steel shot of the usual weight and diamete 
g t, place 50 grams of finely divided 
oe eeu by ae bate of shape Lia sulfur, and then followed by 180 grams of series a Thereafter 
e for about 1 hour at 15 'M to form a uniform powder. Thereafter, the mixture i d 
mixture simply needs to be wetted using a small amount of alcohol to fe ee paca 
: g , and then the mixtur ds to b i 
desirable cone, fountain, tube, mold, or container, in th Odes ila aay 
: ; z . 7 e usual m : j 
eae a eens eans, and then allowed to cure. 
Water resistance: Very good. 
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Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58% potassium nitrate, 25.8% sulfur, 16% lamp black, 0.2% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in firework devices for generating a beautiful shower of “golden rain”. 


07-05-025B: Brilliant golden spark producing composition for use in fountains and/or stars: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual weight and diameter, place 40 grams of finely divided sulfur, 
followed by 200 grams of finely powdered potassium nitrate, followed by 40 grams of finely divided lampblack, and then followed 
by 140 grams of fine iron fillings (factory flour grade). Thereafter, tumble the mixture for about 1 hour at 150 RPM to form a uniform 
powder. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be wetted using a small amount of alcohol to 
form a paste, and then the mixture needs to be pressed into any desirable cone. fountain, tube, mold, or container, in the usual means, 


and then allowed to cure. 

Burn rate: Above average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47.61% potassium nitrate, 33.33% iron fillings, 9.5% lampblack, 9.5% sulfur, 0.06% impurities 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in firework devices for generating a beautiful shower of “golden rain”. 


07-05-026A: Brilliant “Japanese sparkler” composition for use in fountains and sparklers: 

Into a suitable mixing bowl, blender, ect, equipped with motorized stirrer in the usual manner, place 600 grams of potassium nitrate, 
followed by 200 grams of fire soot (obtained from a fireplace), and then followed by 300 grams of flours of sulfur. Thereafter, add in 
250 milliliters of hexane, and then blend the mixture for about 30 minutes to form a paste. Thereafter, the mixture is ready for use. To 
use, it simply needs to be pressed into any container, tube, mold, ect., in the usual manner, or coated onto any metal rod or similar, and 


then allowed to dry. 

Burn rate: Above average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 54.54% potassium nitrate, 27.27% sulfur, 18.18% soot, 0.01% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in Senko Hanabi firework devices for generating a beautiful shower of sparks. 


07-05-026B: Brilliant “Japanese sparkler” composition for use in fountains and sparklers: 

Into a suitable mixing bowl. blender, ect, equipped with motorized stirrer in the usual manner, place 450 grams of. ‘finely grained 
realgar mineral, followed by 200 grams of fire soot (obtained from a fireplace), and then followed by 350 grams of potassium 
nitrate. Thereafter, add in 175 milliliters of hexane, and then blend the mixture for about 30 minutes to form a paste. Thereafter, the 
mixture is ready for use. To use, it simply needs to be pressed into any container, tube, mold, ect., in the usual manner, or coated onto 
any metal rod or similar, and then allowed to dry. 

Burn rate: Above average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 45% realgar mineral, 35% potassium nitrate, 20% soot 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in Senko Hanabi firework devices for generating a beautiful shower of sparks. 
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Ha sear carat fountain composition for use in fountains: 
o a suitable ball mill, filled with 250 grams of Teflon coated steel shot, place 350 grams i i 
oe aes - gee ae Hapere tumble the mixture at 350 RPM for aon 1 see el er ee salva 
ples Sb pee aan pe equipped with motorized stirrer, and then add in 400 milliliters of hexane, and then 
pe te ie - a (a) owed by 350 grams of “dark grade” aluminum, and then followed by 350 grams of 120 
la ace it 7 fter, add in 400 milliliters of acetone, and then blend the mixture on moderate speed for about 30 

: reafter, the mixture is ready for use. To use, simply press the mixture into any desirable container, cone, fountain, tube. 


: . : : . : 


Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 72% meal powder, 7% charcoal, 7% j j 9 i i 
Classification: Deflagrating explosive Ca Oe ee Aen ore 
Use: Used in fountain compositions for the usual purposes. . 


ee Brilliant fountain composition for use in fountains: 
to a suitable ball mill, filled with 250 grams of Teflon coated 
: g steel shot, place 1400 grams of black powd. 
eae Beh ee charcoal. anes tumble the mixture at 350 RPM for about 1 hour. phate pine acne pany ae 
g drum or similar container, equipped with motorized stirrer, and then add i illili 
followed by 520 grams of meal powder, and then blend i sey ane te vere mare 
i 5 ; the mixture on moderate speed for about 30 minw i 
( | 1 tes. Th 
is ready for use. To use, simply press the mixture into any desirable container, cone, fountain, tube, ect., in any ene ee 


. 
> 


Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 70% black powder, 26% meal powder, 4% charcoal 

Classification: Deflagrating explosive (classified as consumer fireworks composition) 
Use: Used in fountain compositions for the usual purposes. , 


sie Brilliant fountain composition for use in fountains: 
0 a suitable mixing container, equipped with motorized stirrer 

g ; , place 1200 grams of potassium nitrate, follow 
os oe oe and then followed by 300 milliliters of 95% ethyl alcohol. and then blend the mixture on ee ea o 
: sae alee nee ie . 560 grams of coarse iron powder, and then followed by 200 grams of powdered sulfur, and the continue 
psoas bes ae a eel . saaen pans = mixture is ready for use. To use, simply press the mixture into any desirable 

iS R 5 , ect., in any desired fashion. and then allow the devi : in: i 

the usual manner. Note: the mixture should be pressed at high pressure Ripe ee ne eg ae 
Burn rate: Above average. . , 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 


_ Ease of ignition (1 to 10): 6+ 


Tendency to cake: None. 
Explosive ability: None. 


Percentage: 57.14% potassium nitrate, 23.8% i 
! 2 57, rate, 23.8% coarse iron powder, 9.52% wood charcoal, 9,529 i 
Classification: Deflagrating explosive (classified as consumer fireworks anos ap Pn eT ET 


__ Use: Used in fountain compositions for the usual purposes. 


_ 07-05-029B: Brilliant fountain composition for use in fountains: 
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Into a suitable mixing container, equipped with motorized stirrer, place 200 grams of potassium nitrate, followed by 400 grams of 
soft wood charcoal, and then followed by 200 milliliters of 95% ethyl alcohol, and then blend the mixture on high for about 30 
minutes. Thereafter, add in 200 grams of coarse iron powder, and then followed by 400 grams of meal powder, and then continue to 
blend the mixture for about 45 minutes. Thereafter. the mixture is ready for use. To use, simply press the mixture into any desirable 
container, cone, fountain, tube, ect., in any desired fashion, and then allow the devices to cure in an oven at moderate temperature in 
the usual manner. Note: the mixture should be pressed at high pressure. 
Burn rate: Moderate. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 33.33% soft wood charcoal, 33.33% meal powder, 16.66% potassium nitrate, 16. 66% coarse iron powder, 0.02% 
impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fountain compositions for the usual purposes. 


07-05-030A: Brilliant fountain composition for use in fountains and other purposes: 

Into a suitable empty ball mill, place 400 grams of antimony trisulfide, followed by 200 grams of aluminum powder, and then 
followed by 2000 grams of meal powder. Thereafter, tumble the mixture at 500 RPM for about 2 hours. Thereafter, place this tumbled 
mixture into a suitable mixing bowl, and then add in 400 milliliters of 99% isopropyl alcohol, and then blend the mixture on moderate 
speed for about 30 minutes. Thereafter. the mixture is ready for use. To use, simply press the mixture under high pressure into any 
desirable container, tube, cone, fountain, ect., in the usual manner, and then cure at room temperature or in an oven at moderate 
temperature in the usual manner. Prime with the usual primer. 

Burn rate: Below normal. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 76.92% meal powder, 15.38% antimony trisulfide, 7.69% aluminum, 0.01% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fountain compositions for the usual purposes. 


07-05-031A: Brilliant fountain composition for use in fountains and other purposes: 

Into a suitable empty ball mill, place 150 grams of potassium nitrate, followed by 50 grams of aluminum powder, followed by 50 
grams of soft wood charcoal, followed by 50 grams of sulfur, and then followed by 100 grams of meal powder. Thereafter, tumble 
the mixture at 500 RPM for about 2 hours. Thereafter, place this tumbled mixture into a suitable mixing bowl, and then add in 75 
milliliters of 99% isopropyl alcohol, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, the mixture is 
ready for use. To use, simply press the mixture under high pressure into any desirable container, tube, cone, fountain, ect., in the usual 
manner, and then cure at room temperature or in an oven at moderate temperature in the usual manner. Prime with the usual primer. 
Burn rate: Below normal. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 37.5% potassium nitrate, 25% meal powder, 12.5% sulfur, 12.5% charcoal, 12.5% aluminum powder 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fountain compositions for the usual purposes. 


07-05-032A: Fountain composition for use in fountains and other purposes: 

Into a suitable empty ball mill, place 200 grams of coarse steel or iron flake, and then followed by 15 milliliters of linseed oil. 
Thereafter, tumble the mixture at 150 RPM for about 15 minutes to coat the flakes. Thereafter, add in 100 grams of soft pine wood 
charcoal, and then followed by 400 grams of meal powder. Thereafter, tumble the mixture at 500 RPM for about 2 hours. Thereafter, 
place this tumbled mixture into a suitable mixing bowl, and then add in 100 milliliters of acetone, and then blend the mixture on 
moderate speed for about 30 minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture under high pressure 


358 


Fountains, Cones, Sparklers, and Bengal Lights 

into any desirable container, tube, cone, fountain, ect.. in the usual manner, and then cure at room temperature or in an oven at 
moderate temperature in the usual manner. Prime with the usual primer. 

Burn rate: Below normal. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 57.14% meal powder, 28.57% iron flake, 14.28% pine wood charcoal, 0.01% mixed balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fountain compositions for the usual purposes. 


07-05-033A: Beautiful green “Bengal fire” composition for multiple purposes: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 500 milliliters of tetrahydrofuran, and add in 
200 grams of PVC, followed by 1600 grams of barium nitrate, and then followed by 200 grams of red gum. Thereafter, blend the 
mixture on high speed for about 30 minutes. Thereafter, add in 400 milliliters of ice water, and then continue to blend the mixture for 
about 5 minutes. Thereafter, filter-off the insoluble mass, and then vacuum dry or air-dry it in the usual manner until a paste is 
obtained. Thereafter the mixture is ready for use. To use, simply press the mixture into any desirable material for any desired 
purposes. Prime in the usual manner. 

Burn rate: Above average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 80% barium nitrate, 10% red gum, 10% PVC 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-05-034A: Beautiful green “Bengal fire” composition for multiple purposes: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 350 milliliters of hexane, and then add in 600 
grams of barium nitrate, followed by 300 grams of potassium nitrate, and then followed by 200 grams of sulfur. Thereafter, blend 
the mixture on high speed for about 30 minutes. Thereafter, add in 150 milliliters of ice water, and then continue to blend the mixture 
for about 5 minutes. Thereafter, filter-off the insoluble mass, and then vacuum dry or air-dry it in the usual manner until a paste is 
obtained. Thereafter the mixture is ready for use. To use, simply press the mixture into any desirable material for any desired 
purposes. Prime in the usual manner. . 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 54.54% barium nitrate, 27.27% potassium nitrate, 18.18% sulfur, 0.01% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-05-035A: Beautiful blue “Bengal fire” composition for multiple purposes: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 350 milliliters of hexane, and then add in 600 
grams of potassium chlorate, followed by 800 grams of copper ammonium sulfate, followed by 200 grams of. ground willow 
charcoal, and then followed by 100 grams of shellac. Thereafter, blend the mixture on high speed for about 30 minutes. Thereafter 


the mixture is ready for use. To use, simply press the mixture into any desirable material for any desired purposes. Prime in the usual 
manner. 


Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 
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Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47.05% copper ammonium sulfate, 
balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for the usual purposes. 


35.29% potassium chlorate, 11.76% willow charcoal, 5.88% shellac, 0.02% mixed 


07-05-035B: Beautiful blue “Bengal fire” composition for multiple purposes: 
Into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 400 milliliters of 95% ethyl alcohol, and then 
add in 1200 grams of potassium perchlorate, followed by 250 grams of copper ammonium chloride, followed by 100 grams of 
ground stearin, and then followed by 50 grams of asphaltum. Thereafter, blend the mixture on high speed for about 30 minutes. 
Thereafter the mixture is ready for use. To use, simply press the mixture into any desirable material for any desired purposes. Prime in 


the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% potassium perchlorate, 15.625 % copper ammonium chloride, 6.25% ground stearin, 3.125% asphaltum 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-05-035C: Beautiful blue “Bengal fire” composition for multiple purposes: 
As in the previous example, into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 550 milliliters of 


acetone, and then add in 200 grams of copper-H-sulfide, followed by 400 grams of sulfur, and then followed by 700 grams of finely 
ground potassium chlorate. Thereafter, blend the mixture on high speed for about 30 minutes. Thereafter, place the mixture onto a 
shallow pan or tray, and then allow the mixture to fully evaporate. Note: an oven or vacuum can be used to speed up the process. 
Thereafter the mixture is ready for use. To use, simply press the mixture into any desirable container, firework, ect under high 
pressure for any desired purposes. Prime in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 Ys 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 53.84% potassium chlorate, 30.76% sulfur, 15.38% copper-Ll-sulfide, 0. 02% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes 


07-05-035D: Beautiful blue “Bengal fire” composition for multiple purposes: 

As in the previous example, into a suitable mixing bowl or similar container, equipped with motorized stirrer, place 550 milliliters of 
acetone, and then add in 500 grams of potassium nitrate, followed by 500 grams of, powdered charcoal, followed by 500 grams of 
mercury-I-chloride, and then followed by 500 grams of copper-II-oxide. Thereafter, blend the mixture on high speed for about 30 
minutes. Thereafter, place the mixture onto a shallow pan or tray, and then allow the mixture to fully evaporate. Note: an oven or 
vacuum can be used to speed up the process. Thereafter the mixture is ready for use. To use, simply press the mixture into any 
desirable container, firework, ect under high pressure for any desired purposes. Prime in the usual manner. 

Burn rate: Low. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 
Ease of ignition (1 to 10): 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 25% potassium nitrate, 25% charcoal, 25% mercury-II-chloride, 25% copper-L-oxide 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


4 (depends on pressing pressure). 
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sil eaaeetiteaies ake diese ne composition for multiple pREpaaee (modified): 

ple, into a suitable mixing bowl or similar contai i ith 1 

ete xing be ainer, equipped with motorized sti 5 lili 
pee Pe scenes in rae grams of potassium nitrate, followed by 400 grams of powdered nine aa vison reel 
as Aerts : hes é. Thereafter, blend the mixture on high speed for about 30 minutes Thereafter a ‘ sae aes 
ee as ne ee the mixture to fully evaporate. Note: an oven or vacuum can be used to Sen ae aa 
y for use. To use, simply press the mixture into any desirable container. ook ect se ee 
: % Tr & 


pressure for any desired purposes in the usual manner. Prime i ann 
er. Prime in 
Burn rate: Average. aaa 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 

Explosive ability: None. 


Percentage: 66.66% potassium nitrate, 22.22% st 

: : : 9 oan ufur, 11.11% anti ) fri . 7 
Classification: Deflagrating explosive (classified es consumer eee estes ie ae 
Use: Used in fireworks for the usual purposes. position): 


eeepaiire see Ma ony composition for multiple purposes (modified): 
, filled with 500 grams of heavy Teflon coated steel shot, pl i i 

eter ha of potassium sulfate. Thereafter, tumble the mixture at fons aoe ae ie ees a ee 
aaa abla - sens be seas or similar container, equipped with motorized stirrer, and then wae Boe? 
Soest gere ; mye Peed age a see a wae followed by 1400 grams of potassium chlorate. Thereafter, blend 
ie gh s} : er, place the mixture onto a shallow pan or tr: is 

y evaporate. Note: an oven or vacuum can be used to speed up the process. Thereafter the antes = sa ioe el : 

: e, simply 


k € work, ect under g i i Tt P. 


Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
_ Flammability (1 to 10):5+ 
Kase of ignition (1 to 10): 5+ 

___ Tendency to cake: None. 

__ Explosive ability: None. 


Percentage: 39.43% potassium chlorate, 2 9 i ; 
vesidliie ate, 21.12% potassium nitrate, 19.71% potassium sulfate, 19.71% sulfur, 0.03% residual 


Classification: Deflagrating explosi i 
ion: g g explosive (classified as consumer firew iti 
Use: Used in fireworks for the usual purposes. is i 


07-05-037A: Typical red “fire” composition with multiple uses: 


Into a suitable mixing bowl, in the typi i i 
t g : typical fashion, equipped with i i 5 illili 
oe : pp motorized stirrer, place 1500 milliliters of 95% 
ae eal Aie er followed by 1600 grams of strontium carbonate, and then followed ie ts canara a 
aac ee € mixture on moderate speed for about 50 minutes. Thereafter, place the mixture inio an feats 
enter we ae aha place the dried material into a suitable ball mill. filled with 1500 ater Teflor a 
eter, and then tumble the mixture at 500 RPM ft ahi ne a 
patie or about 3 hours. Th i i 
use, the mixture needs to be pressed into any desirable form, tube, container, ect., under high ae eae ees a 
, ect, g : ene 


2 a 


Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

iblosive ability: None. 

Cheon Ghee potassium chlorate, 16% strontium carbonate, 12% shellac 

thee rae ion: Deflagrating explosive (classified as consumer fireworks composition) 
: in fireworks for the usual purposes. , 


07-05-037B: Typical red “fire” composition with multiple uses: 
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Into a suitable mixing bowl, in the typical fashion, equipped with motorized stirrer, place 150 milliliters of hexane, and then add in 
400 grams of potassium chlorate, and then followed by 200 grams of charcoal, and then blend the mixture for about 40 minutes on 
high speed. Thereafter, add in 350 milliliters of additional hexane, followed by 1000 grams of strontium nitrate, and then followed by 
200 grams of flours of sulfur. Thereafter, blend the mixture on moderate speed for about 50 minutes. Thereafter, the mixture is ready 
for use. To use, the mixture needs to be pressed into any desirable form, tube. container, ect.. under high pressure, or it can be formed 


sired shape, or rolled into stars. or rolled over any existing. pre-formed mixture for combination effects or any other desired 


into any de 
oven in the usual means. Note: avoid excessive heat during curing. Priming may 


means, and then the material needs to be cured in an 
or may not be needed. 

Burn rate: Above average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
Flammability (1 to 10): 5 to 6 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 


Explosive ability: None. 
Percentage: 55.55% strontium nitrate, 22.22% potassium chlorate, 11.11% charcoal, 11.11% sulfur, 0.01% residual balance 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for the usual purposes. 


07-05-037C: Typical red “fire” composition with multiple uses: 
Into a suitable mixing bowl, in the typical fashion, equipped with motorized stirrer, place 150 milliliters of hexane. and then add in 


200 grams of potassium chlorate, and then followed by 200 grams of charcoal, and then blend the mixture for about 40 minutes on 
high speed. Thereafter. add in 900 milliliters of additional hexane, followed by 2200 grams of strontium nitrate, followed by 2200 
grams of calcium carbonate, and then followed by 800 grams of flours of sulfur. Thereafter, blend the mixture on moderate speed 
for about 50 minutes. Thereafter, the mixture is ready for use. To use, the mixture needs to be pressed into any desirable form, tube, 
container, ect., under high pressure, or it can be formed into any desired shape, or rolled into stars, or rolled over any existing, pre- 
formed mixture for combination effects or any other desired means, and then the material needs to be cured in an oven in the usual 


means. Note: avoid excessive heat during curing. Priming may or may not be needed. 


Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 39.28% strontium nitrate, 39.28% calcium carbonate, 
0.02% balance 

Classification: Deflagrating explosive 
Use: Used in fireworks for the usual purposes. 


14.28% sulfur, 3.5 7% potassium chlorate, 3.57% charcoal, 


(classified as consumer fireworks composition). 


07-05-037D: Typical red “fire” composition with multiple uses: 
As in the previous example, into a suitable mixing bowl, in the typical fashion, equipped with motorized stirrer, place 900 milliliters 
zum chlorate, followed by 500 grams 0, “grange” shellac product, and then 


of ethyl acetate, and then add in 2900 grams of potasst 
followed by 600 grams of strontium carbonate. Thereafter, blend the mixture on moderate speed for about 50 minutes. Thereafter. the 


mixture is ready for use. To use, the mixture needs to be pressed into any desirable fo 
d over any existing 


it can be formed into any desired shape, or rolled into stars, or rolle 
any other desired means, and then the material needs to be cured in an oven in the usual means. 
Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Above normal. 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 


Explosive ability: None. 
Percentage: 72.5% potassium chlorate, 15% strontium carbonate, 12.5% orange shellac product 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for the usual purposes. 


, pre-formed mixture for combination effects or 
Priming may or may not be needed. 


07-05-037E: Simple red “fire” composition with multiple uses: 
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rm. tube. container, ect., under high pressure, or . 


Fountains, Cones, S i 
Into a suitable ball mill, filled with 5 a einen ea Gn 
ee ieee aa i = grams of Teflon coated steel shot, in the usual ace place 800 i 
kar Sani reek ery ee dete i fear product. Thereafter, add in 150 milliliters of aceto sated po 
(1 Mf oe yn ne, and then tumble the 
then add in 300 milliliters of acetone : ee : 
per rarc einen g bowl, equipped with motorized stirr d 

inlay cae ar eee ; xture on high for about 30 minutes. Th i i a 
ae saad pressed into any desirable form, tube, container, ect., under ee = ee eae 

: rs, or rolled over any existing, pre-formed mixture for Goribinahibn ck: om cera 

ects or any other desired 


means, and then the material need. ured in an oven in the g 
; stobec i 
jee the usual means. Priming may or may not be needed. 


Water resistance: Very good. 

Stability: Can be stored for many years 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 80% strontium nitrate, 20% orange shellac 


Classification: Deflagrating explosi i 
ion: g ig explosive (classified iti 
Use: Used in fireworks for the usual ne epee are ae ee 


07-05-038A: Simple green “fire” composition with multiple uses: 


Into a suitable mixing bowl, in the typica fashion, equ d h d 
3 f ical i with motorized stirrer, place 450 mil lit fh dth dd 
400 grams of sulfur, foll db + &q ippe t > pl 5 illiliters of hexane, and then add in 
& of lft 5 Owed DY 600 grams 2 potassium chlorate, and then followed by 1400 zon of barium : itrate. I ine 
blend the mixture on moderate speed for about 50 minutes. Thereaft i is read (a 
ip ‘ after, the mixture i / 
i : : ; 1 y for use. To USE: the mixture eee to be 
i i t f I jer hiol bef i i ist ; ie 


stars, or rolled over any existing Dp: e-fo € i or c¢ ymbinat 10 (8) y otner de d th th te: | d 
3 ; ri Tm d mixture ft i j e an en e material needs 
oe) : 1 effects T ar th 
: Sir d means, i 


Water resistance: Very good. 
Stability: Can be stored for many years 
Flammability (1 to 10): 4+ 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 58.33% barium nitrate, 25% potassium chlorate, 16.66% sulfur, 0.01% residual bal. 
0. alance 


Classification: Deflagrating explosive classified as consumer firewor ks composition Si 
> = ( 


cine ae es “fire” composition with white glare: 
mill, ith 5 ; 
tello tte 00 ae - oe bale ious sats of Teflon coated steel shot, in the usual diameter. place 600 i i 
rR hel te tee staan he followed by 200 grams of “orange” shellac prone ihe sc a aie tie 
Sane ae : : mixture at 50 RPM for about 1 hour. Thereafte scuice | pier Sears _ 
ce ae ee then add in 300 milliliters of acetone, and then ia atin ah me ara ee 
aah ne eee eae rs ar use. To use, the mixture needs to be pressed into any aecienle ton ane ae - 
: into any desired shape, or rolled into stars, or rolled over any ae ae erat a 
: Vv 3 g, pre-formed mixture for 


. : var : & : . P. ming 


Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
pce ability: None. 
ercentage: 502% i 
tie ‘ae a a ets sane 37.5% barium nitrate, 12.5% orange shellac product 
ion: grating explosive (classifi iti 
Use: Used in fireworks for the usual oS ee anny 


Int . eet soos * * : . . W991: . 
f = > - : Ss 


of fi . ? 
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To use, simply press the mixture into any desirable mold, container, tube, or any desired shape or form. and then cure in an oven at Explosive ability: None. 
moderate temperature in the typical manner. Prime if needed. Percentage: 92.3% potassium nitrate, 3.84% sulfur, 3.84% charcoal, 0.02% residual balance 
Burn rate: Above normal. Classification: Deflagrating explosive (classified as consumer fireworks composition) 
Water resistance: Very good. Use: Used in fireworks for the usual purposes. ; 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6+ 07-05-040A: Standard yellow “fire” composition: 
Hase of spartion (1 to 00): UaMiionn: Into a suitable ball mill, filled with 500 grams of heavy Teflon coated steel shot, place 800 grams of potassium nitrate, followed b 
ena eee : i ee pie of sulfur, ress by 400 grams of soft wood charcoal, and then followed by 600 grams of sodium chloride Tce 
xplosive ability: None. e the mixture at RPM for about 1 hour. Thereafter, place the tu i i i a a : 
Percentage: 75% potassium nitrate, 21.875% sulfur, 3.125% pine wood charcoal container, equipped with motorized stirrer, and then add in an EN oan lol ae cae ean bowl, or similar 
Classification: Deflagrating explosive (classified as consumer fireworks composition). about 30 minutes. Thereafter, the mixture is ready for use. To use, simply pfece the mixture ite aes ee Das o 
Use: Used in fireworks for the usual purposes. or any desired shape or form, and then cure in an oven at mode ¢ i i ieee ae a 
° rate t ee 
Raraeaie aw emperature in the typical manner. Prime if needed. 
07-05-039B: Typical white “fire” composition: aes : Water resistance: Very good. 
Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 1500 milliliters of 95% ethyl alcohol, and then Stability: Can be stored for many years. 
add in 700 grams of sulfur, followed by 700 grams of potassium perchlorate, followed by 3400 grams of barium nitrate, and then : Flammability (1 to 10): 4 
followed by 1000 grams of finely powdered aluminum. Thereafter, blend the mixture on moderate speed for about 40 minutes. : Ease of ignition (1 to 10): 5 
Thereafter, the mixture is ready for use. To use, simply press the mixture into any desirable mold, container, tube, or any desired shape Tendency to cake: None. 
or form, and then cure in an oven at moderate temperature in the typical manner. Prime if needed. Explosive ability: None. 
Burn rate: Typical. Percentage: 40% potassium nitrate, 30% sodium chloride, 20% 
i : : , , @ Soft wood charcoal, 10% sul, 
Water resistance: Very good. : Classification: Deflagrating explosive (classified as consumer fireworks composition) aoe 
Stability: Can be stored for many years. Use: Used in fireworks for the usual purposes. : 
Flammability (1 to 10): 6+ | 
Ease of ignition (1 to 10): Unknown. ___ 07-05-040B: Standard yellow “fire” composition: 
[oon pay Boe ee ies aes with Hs grams of heavy Teflon coated steel shot, place 600 grams of sodium carbonate (anhydrous) 
: : : : i €n Lollowed by grams of potassium chlorate. Thereafter, i 3 ‘ 
Percentage: 58.62% barium nitrate, 17.24% aluminum powder, 12.06% sulfur, 12.06% potassium perchlorate, 0.02% mixed / place the tumbled mixture into a suitable mixing bowl, or similar eae pie eerie dey a : ae ites seers 
: : ie ° : stirrer, and then add in 
residue re milliliters of hexane, and then followed by 400 grams of flours of sulfur, and then blend the mixture on moderate speed for about 30 
Classification: Deflagrating explosive (classified as consumer fireworks composition). minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture into any desirable mold pa ie r about 3 
Use: Used in fireworks for the usual purposes. : desired shape or form, and then cure in an oven at moderate tem i i : : a baad 
: ; eratur th j 
/ Burn rate: Average. SSRIS Sy picol aigeneh, pamettnedet 
07-05-039C: Typical white “fire” composition: ; / Water resistance: Very good. 
Into a suitable mixing bowl. or similar container. equipped with motorized stirrer, place 550 milliliters of acetone, and then add in / Stability: Can be stored for many years. 
1200 grams of potassium nitrate. followed by 200 grams of sulfur, and then followed by 200 grams of antimony trisulfide. : Flammability (1 to 10): 5+ . 
Thereafter, blend the mixture on moderate speed for about 30 minutes. Thereafter. the mixture is ready for use. To use, simply press Ease of ignition (1 to 10): 5+ 
the mixture into any desirable mold, container, tube, or any desired shape or form, and then cure in an oven at moderate temperaturein Tendency to cake: None. 
the typical manner. Prime if needed. : Explosive ability: None. 
Burn rate: Typical. : Percentage: 61.53% potassium chlorate, 23.07% sodium carbonat. 
: : : y 5 oe @, 15.38% sulfur, 0.02% b 
Water resistance: Very good. _ Classification: Deflagrating explosive (classified as consumer fireworks ee ee 
Stability: Can be stored for many years. ____ Use: Used in fireworks for the usual purposes. ; 
Flammability (1 to 10): 6+ : 
Ease of ignition (1 to 10): 6 ___ 07-05-041A: Classic sparkler composition for different uses: 
Tendency to cake: None. Into a suitable mixing bowl, drum, ect., equipped with motorized stirrer in the usual manner, and then add in 400 milliliters of 95% 
Explosive ability: None. : ; ; ' ethyl alcohol, or any suitable solvent. Thereafter, add in 700 grams of potassium nitrate, followed by 100 grams of aluminum flake 
Percentage:.75% potassium nitrate, 12.5% sulfur, 12.5% antimony trisulfide _ followed by 150 grams of flours of sulfur, and then followed by 150 grams of fine grain soft wood ch i. Thereaft a 
Classification: Deflagrating explosive (classified as consumer fireworks composition). : mixture on moderate speed for about 40 minutes to form a uni Ps sacieo Mole aiuto or solved - sete . ee one 
Uses sed am fireworks for tee usual pHIBOses: ____ paste. Thereafter, the mixture is ready for use. To use, the sparkler composition should be coated onto steel rods of any fisted ve 


thickness. The composition can also be pressed into tablets, or coated ing i ixture in ei 
case, should be cured in an oven at noe temperature. Prime in fhe aati eo Sen gn eee 
Burn rate: Average. | 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 
Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 
pete ability: None. 
ercentage: 63.63% potassium nitrate, 13.63% sulfur, 13.63% ch 092 i % mi. 
Classification: Deflagrating explosive (classified a4 consumer eet ie fhe naar et 
Use: Used in fireworks for the usual purposes. , 


07-05-039D: Typical white “fire” composition (modified formula): 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 1500 milliliters of hexane, and then add in 
4800 grams of potassium nitrate, followed by 200 grams of sulfur, and then followed by 200 grams of finely powdered charcoal. 
Thereafter. blend the mixture on moderate speed for about 30 minutes. Thereafter. the mixture is ready for use. To use, simply press 
the mixture into any desirable mold, container, tube, or any desired shape or form, and then cure in an oven at moderate temperature in 
the typical manner. Prime if needed. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 


564 


Fountains, Cones, Sparklers. and Bengal Lights 
07-05-041B: Classic sparkler composition for different uses: 
Into a suitable mixing bowl, drum, ect., equipped with motorized stirrer in the usual manner, place 500 milliliters of 95% ethyl 
alcohol, or any suitable solvent. Thereafter. add in 1200 grams of potassium perchlorate, followed by 200 grams of dextrin, and then 
followed by 600 grams of coarse aluminum flake. Thereafter. blend the mixture on moderate speed for about 40 minutes to form a 
uniform paste. Note: more or less solvent may be needed to form a uniform paste. Thereafter, the mixture is ready for use. To use, the 
sparkler composition should be coated onto steel rods of any desired thickness. The composition can also be pressed into tablets, or 
coated onto anything for any desired purpose. The mixture in either case, should be cured in an oven at moderate temperature. Prime 


in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 60% potassium perchlorate, 30% coarse aluminum flake, 10% dextrin 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for the usual purposes. 


07-05-041C: Classic sparkler composition for different uses: 

Into a suitable mixing bowl, drum. ect., equipped with motorized stirrer in the usual manner, place 500 milliliters of 95% ethyl 
alcohol, or any suitable solvent. Thereafter, add in 1400 grams of potassium nitrate, followed by 200 grams of coarse aluminum 
flake, followed by 300 grams of soft pine wood charcoal, and then followed by 300 grams of flours of sulfur. Thereafter, blend the 
mixture on moderate speed for about 40 minutes to form a uniform paste. Note: more or less solvent may be needed to form a uniform 
paste. Thereafter, the mixture is ready for use. To use, the sparkler composition should be coated onto steel rods of any desired 
thickness. The composition can also be pressed into tablets, or coated onto anything for any desired purpose. The mixture in either 
case, should be cured in an oven at moderate temperature. Prime in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 63.63% potassium nitrate, 13.63% pine wood charcoal, 13.63% sulfur, 9.09% coarse aluminum flake, 0.02% balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-05-041D: Classic “reddish” sparkler composition for different uses: 

Into a suitable mixing bowl, drum, ect., equipped with motorized stirrer in the usual manner, and then add in 150 milliliters of 95% 
ethyl alcohol, or any suitable solvent. Thereafter, add in 500 grams of strontium nitrate. and then followed by 100 grams of shellac. 
Thereafter, blend the mixture on moderate speed for about 15 minutes. Thereafter, add in 500 milliliters of ice water, and then 
continue to blend the mixture on moderate speed for about 30 minutes. Thereafter, filter-off the insoluble mass, and then vacuum dry 
it or air-dry it in the usual manner. Thereafter. the mixture is ready for use. To use, the sparkler composition should be coated onto 
steel rods of any desired thickness. The composition can also be pressed into tablets, or coated onto anything for any desired purpose. 
The mixture in either case, should be cured in an oven at moderate temperature. Prime in the usual manner. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 83.33% strontium nitrate, 16. 66% shellac, 0.01% impurities 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-05-041E:; Classic “flash” sparkler composition for different uses: 
Into a suitable ball mill, filled with 250 grams of heavy Teflon coated steel shot, place 1000 grams of potassium perchlorate, and then 
followed by 300 grams of dextrin. Thereafter, add in 75 milliliters of hexane, and then tumble the mixture at 300 RPM for about 15 
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minutes. Thereafter, place the mixture into a suitable mixing bowl. drum, ect., equipped with motorized stirrer in the usual manner 
and then add in 300 milliliters of hexane. Thereafter, add in 700 grams of coarse aluminum flake, and then blend the mixture on 
moderate speed for about 30 minutes. Thereafter, the mixture is ready for use. To use, the sparkler composition should be coated onto 
steel rods of any desired thickness. The composition can also be pressed into tablets, or coated onto anything for any desired 
The mixture in either case, should be cured in an oven at moderate temperature. Prime in the usual manner " : a 
Burn rate: Typical. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 % 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 50% potassium perchlorate, 35% coarse aluminum flake, 15% dextrin 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for the usual purposes. 


07-05-041F: Classic “flash” sparkler composition for different uses: 

Into a suitable ball mill, filled with 250 grams of heavy Teflon coated steel shot, place 800 grams of potassium perchlorate, followed 
by 40 grams of guar gum, and then followed by 360 grams of dextrin. Thereafter, add in 175 milliliters of hexane, and then tumbl] 

the mixture at 300 RPM for about 15 minutes. Thereafter, place the mixture into a suitable mixing bowl, drum. ect. equipped with : 
motorized stirrer in the usual manner, and then add in 400 milliliters of hexane. Thereafter, add in 800 grams of coarse titanium fines 
and then blend the mixture on moderate speed for about 30 minutes. Thereafter, the mixture is ready for use. To use, the sparkler 
composition should be coated onto steel rods of any desired thickness. The composition can also be pressed into tablets, = coated onto 


anything for any desired purpose. The mixture in either case, should be cured in an oven at moderate temperature. Prime in the usual 
manner. : 


Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40% potassium perchlorate, 40% coarse titanium fines, 18% dextrin, 2% guar gum 
Classification: Deflagrating explosive (classified as consumer fireworks composition). F 

Use: Used in fireworks for the usual purposes. 


07-05-041G: Classic “green” sparkler composition for different uses: 

Into a suitable mixing bowl, drum, ect., equipped with motorized stirrer in the usual manner, place 500 milliliters of hexane 

Thereafter, add in 3000 grams of barium nitrate, followed by 600 grams of coarse aluminum fines, and then followed by 20 grams 

of pine wood charcoal, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, the mixture is ready for use 

os ei the seer es aa ay Goud coated onto steel rods of any desired thickness. The composition can also be nosed into 
ets, or coated onto an g for any desired ose. i in el i 

ahi caer ae oe A ' purpose. The mixture in either case, should be cured in an oven at moderate 

Burn rate: Above average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 82.87% barium nitrate, 16.57% coarse aluminum fines, 0.55% charcoal, 0.01% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


ee Classic “red, white, & blue” sparkler composition: 
to a suitable ball mill, filled with 350 grams of heavy Teflon coated steel shot i 

: g . place 200 grams of potassium perchlorate, followed 
by 300 grams of strontium nitrate, followed by 150 grams of dextrin. Thereafter, add in 75 milliliters of ae and then tumble the 
mixture at 300 RPM for about 15 minutes. Thereafter, place the mixture into a suitable mixing bowl, drum, ect., equipped with 
motorized stirrer in the usual manner, and then add in 150 milliliters of hexane. Thereafter, add in 175 grams of coarse aluminum 


fines, followed by 175 grams of coarse copper fines, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, 
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the mixture is ready for use. To use, the sparkler composition should be coated onto steel rods of any desired thickness. The 
composition can also be pressed into tablets, or coated onto anything for any desired purpose. The mixture in either case, should be 
cured in an oven at moderate temperature. Prime in the usual manner. 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6% 
Ease of ignition (1 to 10): 6 % 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 30% strontium nitrate, 20% potassium perchlorate, 17.5% coarse aluminum fines, 17.5% coarse copper fines, 15% 
dextrin 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for the usual purposes. 


07-05-043A: Classic sparkler composition: 
Into a suitable mixing bowl, equipped with motorized stirrer, place 300 milliliters of acetone, and then followed by 150 grams of 


dextrin, followed by 500 grams of potassium perchlorate, and then followed by 350 grams of powdered aluminum, and the blend the 
mixture on moderate speed for about 50 minutes. Thereafter, the mixture is ready for use. To use, simply coat any metal rod with any 
desired thickness, and then cure the sparklers in an oven at moderate temperature. If desired the mixture can be pressed into pellets or 
tablets for use in any desired manner. Prime using the usual mixtures. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Fase of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% potassium perchlorate, 35% aluminum powder, 15% dextrin 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-05-044A: Improves sparkler composition for generating brilliant sparks and star effects: 

Into a suitable beaker or similar container, equipped with motorized stirrer, place 500 milliliters of 95% ethyl alcohol, and then add in 
and dissolve 45 grams of camphor. Thereafter, add in 90 grams of finely divided lampblack, and blend the mixture on moderate 
speed during the entire addition. Thereafter, into a separate beaker, equipped with motorized stirrer, place 50 grams of standard 
animal glue, followed by 75 grams of gum Arabic, and then add in sufficient water to form a viscous mixture. Thereafter, blend the 
mixture at 60 to 70 Celsius for about 10 to 15 minutes to form a uniform mass. Note: this glue mixture can be prepared in advance if 
desired. Thereafter, add this glue mixture to the first mixture, and then blend the whole for about 15 minutes. F inally, add in 90 grams 
of coarse iron filings, followed by 15 grams of ferric chloride hydrate, followed by 136 grams of coarse magnesium grains, 
followed by 362 grams of starch, and then finally followed by 650 grams of potassium nitrate, and then blend the entire mixture on 
moderate speed for about 45 minutes. Thereafter, the mixture is ready for use. To use the mixture should be layered and coated onto 
any desirable steel rods of any desired diameter and length to form a smooth coating. The resulting sparklers should then be cured in 
an oven at moderate temperature in the usual manner. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 42.96% potassium nitrate, 23.92% starch, 8.98% magnesium grains, 5.94% lampblack, 5.94% iron fillings, 4. 95% 
gum Arabic, 3.3% animal glue, 2.97% camphor, 0.99% ferric chloride hydrate, 0.05 % mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for producing a brilliant display of sparks with star-like secondary effects. 


07-05-045A: Dual sparkler composition for generating exploding effects: 
Into a suitable beaker or similar container, equipped with motorized stirrer, place 360 grams of gum Arabic, and then add in 1200 
milliliters of warm water. Thereafter, blend the mixture for about 5 to 10 minutes to form a uniform mixture. Thereafter, add in 110 


grams of magnesium carbonate, followed by 184 grams of potassium chlorate, followed by 176 grams of red iron oxide. Thereafter. 
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csi aaimuire abou Go Cate Maleea eed cae wae 

xture to abou elsius, and then blend the mixture on moderate speed for abou i 
phosphorus pentasulfide, and then heat the mixture to 100 Celsius, and blend : this eoaee aad oe ae dee 
the heat source, and allow the mixture to cool to room temperature. Thereafter, place the mixture onto a shallow pan or tra and allow 
the mixture to thoroughly dry. Once it has, the mixture needs to be placed into a ball mill, and milled for about 2 hours todas moderate 
RPM in the usual manner. Thereafter, the mixture is ready for use. To use the mixture, it should be moistened with a little inert 
eee and then the resulting paste should then be layered and coated onto any desirable steel rods of any desired diameter and length 
a a sera The resulting sparklers should then be cured in an oven at moderate temperature in the usual manner. 
Waiter resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7+ 
Ease of ignition (1 to 10): 8 (based on friction). 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 37.5% gum Arabic, 19.16% potassium 33%, i j y 
ane am Pein Ete chlorate, 18.33% red iron oxide, 13.54% phosphorus pentasulfide, 11.45% 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for producing intermittent exploding effects. 


rata eae sparkler composition for generating exploding effects: 

toa suitable beaker or similar container, equipped with motorized stirrer, place 320 grams o, i i 

milliliters of warm water. Thereafter, blend the mixture for about 5 to 10 mie to io a ee cree sane 5 hi 

grams of magnesium carbonate, followed by 172 grams of potassium chlorate, followed by 140 grams of black copper-Il-oxide 

Thereafter, heat the mixture to about 60 Celsius, and then blend the mixture on moderate speed for about 2 hours. Thereafter, add ia 

120 grams of phosphorus pentaselenide (the selenium compound of phosphorus), and then heat the mixture to 100 Celsius and blend 

at this temperature for about 1 hour. Thereafter, remove the heat source, and allow the mixture to cool to room temperature 

Thereafter, place the mixture onto a shallow pan or tray, and allow the mixture to thoroughly dry. Once it has, the mixture needs to be 

placed into a ball mill, and milled for about 2 hours under moderate RPM in the usual manner. Thereafter. the mixture is ready for use 

ie ats sc ere a = a ans with a little inert solvent, and the resulting paste should then be layered — coated onto any , 
esirable steel rods of any desired diameter and length to fi ing i < , i 

Se ee g orm a smooth coating. The resulting sparklers should then be cured in an 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): Unknown. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 38.23% gum Arabic, 20.57% potassium chlor. 749 LT -oxi gy 7 

Sancta tenth ae Per ele Anais ate, 16.74% black copper-H-oxide, 14.35% phosphorus pentaselenide, 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for producing intermittent exploding effects. 


07-05-046A: Classic Bengal light composition: 

Into a suitable beaker or similar container, equipped with motorized stirrer, place 544 grams of strontium nitrate, and then followed 
by 158 grams of shellac. Thereafter, gently heat the mixture until the shellac melts, and then blend the mixture for about 10 minutes 
thereafter. Thereafter, remove the heat source, and allow the mixture to cool to room temperature. Now, take the cooled mass and 
place it into a ball mill, or vertical mixer, filled with Teflon coated steel shot, and then pulverize the mixture for about 30 minutes at 
any desired RPM. Thereafter, place into a separate clean beaker, equipped with motorized stirrer, 34 grams of standard animal glue 
followed by 17 grams of gum tragacanth, followed by 90 grams of potassium chlorate, and then followed by 200 milliliters of water 
and then boil the mixture at 100 Celsius for about 10 to 15 minutes. Thereafter, add in the pulverized strontium nitrate/shellac mixture, 
and then continue to blend the mixture at 100 Celsius for about 30 to 40 minutes. Thereafter, remove the heat source. and allow the 
mixture to cool to room temperature. Thereafter, the mixture is ready for use. To use, the mixture can be pressed into tablets, pellets 
tods, or coated onto paper, cardboard, ect., or formed into any desired tube, container, shape, mold, ect, and then cured in an ONE at 
Basa hag era in the usual manner. The composition in any case, needs to be primed with any desired ignition composition. 
Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 


Fountains, Cones. Sparklers, and Bengal Lights 


Tendency to cake: None. 
Explosive ability: None. 
porentae: 64.53% strontium nitrate, 18.74% shellac, 


0.02% residual balance : mek, 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 


Use: Used in fireworks for the usual means. 


10.67% potassium chlorate, 4.03% animal glue, 2.01% gum tragacanth, 


07-05-047A: Classic Bengal light composition: 


i ” ial, then followed 
Into a suitable beaker or similar container, equipped with motorized stirrer. place 226 grams of copal” material, and then 


mil mix ilaj ik ial i i after, add in 

i til a jelly-like material is obtained. There » add 
iil her. Thereafter, blend the mixture at room temperature un ee 
st ee a ethyl alcohol, and then gently heat the mixture to about 80 Celsius, and heat at this temperature tor 


i i intaining the mixture 
ingui is hi able and explosive. Thereafter, while main g 
BE Ne ido page on er te followed by 226 grams of potassium chlorate. Thereafter, continue 


i in 907 grams of strontium nitra ; sats dditional 
ae ee = 15 cance Thereafter, add in 90 grams of shellac, and then followed by Ue ee aa 
yee cata and then continue to blend the mixture at 80 Celsius for about 30 to : poe et ie sicuue’eau be aeasal 

Eg ? ixture is rea : : xtur 
source, and allow the mixture to cool to room temperature. Thereafter, the mix A cake. container, shape, mold, ect, and then 


ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. ee 

age: 62.59% strontium nitrate, 

Geo Deflagrating explosive (classified as consumer 
Use: Used in fireworks for the usual means. 


i % mixed balance 
15.59% “copal” material, 15. 59% potassium chlorate, 6.21% shellac, 0.02% mixed bala 


fireworks composition). 


Flash, Bursting Charges, Priming, and Exploding Compositions 


Section 6: Flash, Bursting Charges, Priming, and Exploding Compositions 


- Flash, Bursting Charges, Priming, and Exploding Compositions in this section - 
[ 1. 07-01-001A: Popping pyrotechnic composition for use in 
making friction and pressure sensitive fireworks: 42.1% gum 
Arabic, 21% clay, 17.5% potassium chlorate, 10.5% antimony 
pee 7% white phosphorus, 1% potassium dichromate, 0.90% 


40% aluminum, 14.2% sulfur, 0.10% residue 


moisture and residue 

3. 07-01-003A: Loud exploding pyrotechnic composition 
with friction sensitivity: 33.3% potassium perchlorate, 29.1% 
aluminum, 16.6% sulfur, 16.6% barium nitrate, 4.1% dextrin, 
0.30% residue 


=) 4. 07-01-004A: Slow burning, intermittent explosion 


other devices: 34.6% potassium chlorate, 34.6% magnesit 
oxide, 11.8% phosphorus sesquisulfide, 9.9% magnesium 
chloride, 7.9% iron-Ill-oxide, 0.99% chrome alum, 0.21% 
balanced 


[ 5. 07-01-004B: Slow burning, intermittent explosion 
producing, pyrotechnic composition for use in cones and 
other devices (improved process of manufacture): 34.6% 
potassium chlorate, 34.6% magnesium oxide, 11.8% 
Phosphorus sesquisulfide, 9.9% magnesium chloride, 7.9% iron- 
I!-oxide, 0.99% chrome alum, 0.21% balanced 

7, 07-01-004D: Intermittent explosion producing, 
pyrotechnic composition for use in cones and other devices 
with gum Arabic filler: 43.8% magnesium oxide, 31.2% 
potassium chlorate, 10% phosphorus sesquisulfide, 6.1% 
chrome alum, 6.1% iron oxide, 2.4% gum Arabic, 0.40% mixed 
balance 

9. 07-01-004F: Intermittent explosion producing, 
pyrotechnic composition for use in cones and other devices 
(modified): 32.6% potassium perchlorate, 24.4% magnesium 
oxide, 14.2% phosphorus sesquisulfide, 12.2% magnesium 
chloride hexahydrate, 8.1% potassium chlorate, 8.1% fine grain 
sand, 0.40% mixed residues 


11.9% phosphorus sesquisulfide, 9.9% chrome alum, 7.9% 
beach sand filler, 0.30% impurities 


8. 07-01-004E: Intermittent explosion producing, 


(modified): 34.6% potassium chlorate, 34.6% magnesium 


0.31% balance 

10. 07-01-004G: Intermittent explosion producing, 
pyrotechnic composition for use in cones and other devi 
(modified): 31.4% potassium chlorate, 20.9% magnesium 
sulfate hexahydrate, 13.9% heavy magnesium oxide, 8.3% 


ground glass, 6.2% iron-II-oxide, 2.7% gum Arabic, 1.3% 
sulfur, 0.71% balance 


producing, pyrotechnic composition for use in cones and 


6. 07-01-004C: Slow burning, intermittent explosion 
producing, pyrotechnic composition for use in cones and 
other devices: 35% potassium chlorate, 35% magnesium oxide, 


pyrotechnic composition for use in cones and other devices 


oxide, 11.8% phosphorus sesquisulfide, 7.9% pipe clay, 4.9% 
potassium dichromate, 4.9% beach sand, 0.99% gum Arabic, 


Phosphorus sesquisulfide, 7.6% light magnesium oxide, 6.99% 


2. 07-01-002A: Loud popping pyrotechnic composition for 
use in making firecrackers: 45.7% potassium perchlorate, 


im 


ces 


a 07-01-005A: Percussion composition causing explosion 
upon impact: 39.6% gum Arabic, 27.5% potassium chlorate, 
13.7% iron sesquioxide, 10.3% phosphorus sesquisulfide, 6.8% 
magnesium carbonate, 1.7% calcium carbonate, 0.40% mixed 


12. 07-01-006A: Pyrotechnic composition for use in 
fireworks: 39.6% gum Arabic, 27.5% potassium chlorate, 


13.7% iron sesquioxide, 10.3% phosphorus sesquisulfide, 6.8% 
magnesium carbonate, 1.7% calcium carbonate, 0.40% mixed 


impurities impurities 

13. 07-01-007A: Pyrotechnic composition for use in large 14. 07-01-008A: Pyrotechnic composition for use in 
firecrackers such as M-80’s: 36% potassium chlorate, 14% 
lead tetraoxide, 11% cow lard, 11% manganese dioxide, 7% 
sulfur, 4% potassium ferrocyanide, 4% zine oxide, 4% nut-galls, 
4% wood charcoal, 4% iron oxide, 1% impurities, probably 
moisture 


10% dry pitch, 6% vegetable oil, 4% charcoal 


firecrackers and exploding stars: 80% potassium chlorate, 


| 15. 07-01-008B: Pyrotechnic composition for use in 
firecrackers and exploding stars with picric acid booster: 
80% potassium chlorate, 10% dry pitch, 6% vegetable oil, 2% 
charcoal, 2% picric acid 

17. 07-01-010A: Percussion/friction sensitive pyrotechnic 
composition for generating loud successive reports for 
various uses: 42.1% gum Arabic, 21.05% powdered clay, 
17.54% potassium chlorate, 10.52% black antimony sulfide, 
7.01% white phosphorus, 1.75% potassium dichromate, 0.03% 
balance 

19, 07-06-011B: Classic flash charge for use in fireworks: 
70% potassium perchlorate, 30% aluminum 


16. 07-01-009A: Pyrotechnic composition for use in 
firecrackers and exploding devices utilizing nitrophenol 
62.96% nitrophenol, 25.92% potassium chlorate, 11.11% 
marble dust, 0.01% mixed balance 


50% potassium perchlorate, 27% sulfur, 23% aluminum 


20% aluminum powder 


21. 07-06-011D: Classic green flash charge for use in 
fireworks (solvent blended process): 50% magnesium, 50% 


(solvent blended process): 24% potassium nitrate, 24% 


18. 07-06-011A: Classic flash charge for use in fireworks: 


20. 07-06-011C: Classic flash charge for use in fireworks 
(solvent blended process): 50% potassium nitrate, 30% sulfur, 


22. 07-06-011E: Classic flash charge for use in fireworks 
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barium sulfate 


23. 07-06-012A: Classic flash charge for use in fireworks 
fortified with potassium permanganate (solvent blended 
process): 41% potassium permanganate, 35% sulfur, 24% 
aluminum 
25. 07-06-014A: Standard bursting charge for small aerial 
shells: 75% potassium chlorate, 23% hemp coal, 2% rich starch 


27. 07-06-014C: Standard bursting charge for small aerial 
shells (utilizing perchlorate rather then chlorate): 69% 
potassium perchlorate, 29% hemp coal, 2% rich starch 


aluminum, 24% potassium perchlorate, 8% sulfur, 8% antimony 
trisulfide, 8% barium nitrate, 4% dextrin 

24. 07-06-013A: Classic flash charge for use in fireworks 
fortified with potassium permanganate (dry mix process): 
68% barium nitrate, 23% pyrotechnics grade aluminum, 9% 
sulfur 
26. 07-06-014B: Standard bursting charge for small aerial 
shells: 69% potassium perchlorate, 17% hemp coal, 12% sulfur, 
2% rich starch 

28. 07-06-015A: Smokeless flash powder for use in 
fireworks: 29% barium nitrate, 27% zirconium metal, 26% 
barium oxide, 7% magnesium, 7% ~irconium hydride, 4% rice 
starch 


29. 07-06-016A: Photo flash composition for use in 
fireworks, but also for commercial use in flares: 40% 
atomized aluminum, 30% potassium perchlorate, 30% barium 
nitrate 

31. 07-06-018A: Simple yellow flash composition for use in 
fireworks: 86% sodium nitrate, 14% magnesium metal 


33. 07-06-020A: Classic priming composition: 44.44% barium 
nitrate, 33.33% potassium nitrate, 11.11% sulfur, 11.11% 
shellac, 0.01% impurities 
35. 07-06-022A: Classic priming composition for use with 
stars: 54% potassium perchlorate, 24% dextrin, 16% wood 
charcoal, 6% silicon 


37. 07-06-024A: Standard priming composition for chlorate 
stars: 49.52% potassium chlorate, 28.5 7% wood charcoal, 
9.5% lampblack, 7.61% potassium nitrate, 4.76% animal glue, 
0.04% impurities 


39. 07-06-026A: Classic flash charge for use in fireworks and 
other purposes: 70% potassium perchlorate, 30% dark grade 
aluminum powder 


30. 07-06-017A: Purple flash composition for use in 
fireworks: 37% magnesium metal, 37% potassium perchlorate, 
11% strontium nitrate, 11% copper-II-oxide, 3% PVC, 1% 
impurities, 

32. 07-06-019A: Classic green flash composition for use in 
fireworks: 43% potassium perchlorate, 36% aluminum metal, 
21% barium nitrate 

34. 07-06-021A: Classic priming composition: 70% potassium 
perchlorate, 13% soft wood charcoal, 8% manganese dioxide, 
4% red gum, 4% fl aked aluminum, 1% dextrin 
36. 07-06-023A: Standard priming composition for strobes, 
stars, and similar compositions containing ammonium 
perchlorate: 74% potassium perchlorate, 12% rosin, 6% hemp 
coal, 5% potassium dichromate, 3% flaked aluminum 

38. 07-06-025A: “Electric match” priming 
composition/device for initiating motors, and rockets: 
51.61% potassium chlorate, 16.12% carboxymethylcellulose, 
9.67% lamp black, 9.67% magnalium alloy, 6.45 % atomized 
aluminum, 6.45% zirconium metal, 0.03% nitrocellulose 

40. 07-06-027A: Classic flash charge for use in fireworks and 
other purposes: 42.85% potassium perchlorate, 42.85% 
aluminum powder, 14.28% sulfur, 0.02% mixed balance 


41. 07-06-028A: Classic green flash charge for use in 


fireworks and other purposes: 57. / 4% barium nitrate, 28.57% 
aluminum powder, 14. 28% sulfur, 0.01% mixed residual 
balance 


42. 07-06-029A: Classic flash charge for use in fireworks and 
other purposes: 72.72% potassium perchlorate, 24. 54% 
aluminum powder, 2.72% sulfur, 0.02% balance 


43. 07-06-029B: Classic flash charge for use in fireworks and 
other purposes: 64% potassium perchlorate, 23% aluminum 
powder, 13% sulfur 


1 44. 07-06-030A: Classic bursting charge with extra heaving 
action: 53.03% potassium perchlorate, 22.72% hemp coal, 
18.93% lampblack, 3.78% potassium dichromate, 1.51% rice 
starch, 0.03% mixed balance 


45. 07-06-031A: Priming composition with permanganate 
oxidizer: 53.46% potassium permanganate, 46.53% potassium 
permanganate, 0.01 % residual balance 


07-01-001A: Popping pyrotechnic composition for use in making friction and pressure sensitive fireworks: 

Into a suitable beaker or similar container, equipped with motorized stirrer with a plastic stir blade, place 87 milliliters of water, 
followed by 10 grams of white phosphorus, followed by 25 grams of. potassium chlorate, followed by 30 grams of standard clay, 
followed by 15 grams of antimony sulfide, followed by 60 grams of gum Arabic, followed by 2.5 grams of, potassium dichromate, 
and thereafter, heat the mixture to 48 Celsius with gentle stirring for about 15 to 30 minutes to form a uniform mixture. Afterwards, 
stop the stirring, remove the heat source, and then what you do next depends on several factors. If you wish to make loud popping 


devices that explode with successive loud bangs when thrown aga 


inst the ground, the pyrotechnic mixture needs to be cooled to room 


temperature, and then placed, in the desired quantity, into individual capsules, paper bundles, ect. and then allowed to thoroughly air 
dry for several days or more. If you wish to use the pyrotechnic composition in any desired firework display, friction sensitive devices 
or the like, the hot mixture needs to be gently pressed, rolled, or formed into any desirable shape or size, and then allowed to 
thoroughly air-dry. Note: this substance is friction sensitive so rubbing, grinding, ect., should be avoided. Note: in order for this 
mixture to work properly it needs to be as dry as possible, so curing times may vary. 
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Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 

Ease of ignition (1 to 10): 10 

Tendency to cake: None. 

Explosive ability: Average 

Percentage: 42.1% gum Arabic, 21% , 17.59% i i i 

ba ion Wohi: sana tieel es . . ep one chlorate, 10.5% antimony sulfide, 7% white phosphorus, 1% 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 

Use: Used in fireworks to achieve successive loud popping noises with flashes. Can also be used as a primer 


co 


| enero 


Standard Aerial mortar shell __| 


bursting charge 


star 


propellant grain 


baie 


Hebei Loud popping pyrotechnic composition for use in making firecrackers: 
ae sce : arte ies eee me ee asco eae is motorized stirrer utilizing a plastic stir blade, place 175 
, fol of standard powdered a uminum, followed by 25 grams of finely divided sul, 
then gently blend the mixture for about 10 minutes. Thereafter, add in 80 grams of pot aie 1 i ee 
blend the mixture until the bulk of the acetone evaporates. When the bulk of the sd eine es ae See ie: 
remains, the mixture is ready to be pressed. To use, simply press the pasty mass into an See Se a. Ace 
ball, or any other suitable firecracker body, ji si apelin ey 
time fuse should be inserted into the ie ei marie de oS suas DN leptin ae 
Burn rate: Very fast " , 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9+ 
Ease of ignition (1 to 10): 10 
Tendency to cake: None. 
Explosive ability: Average 
Percentage: 45.7% potassium perchlorate, 40% aluminum, 14.2% sulfur. 0.10% residue 
Classification: Deflagrating explosive (classified as consumer explosives firework composition) 
Use: Used in making firecrackers. Can also be used as a primer. , 


ssid Loud exploding pyrotechnic composition with friction sensitivity: 

a alten Sa ne reer He ase enet aie hide ae th stirrer utilizing a plastic stir blade, place 175 
followed by 25 grams of dextrin, followed by 100 sae of one sand of 0.20 " io Spadina ake aoe septs ae 
blend the mixture for about 10 minutes. Thereafter, add in 50 additional milliliters of : t al ce ea spy 
perchlorate, followed by 100 grams of barium nitrate, and then continue to gently blend ie ie 2 a a ae oft He 
evaporates. When the bulk of the acetone evaporates, and only a mild pasty mass remains, the i i ae eae 
simply press the pasty mass into any desirable paper, cardboard, or plastic tube ball cde acl Sra A ea icenat Hip 
ee ae : : ic tube, , or any other suitable firecracker body, and then 
so as to explode upon mee ie., for aad uae Li er gees pees 
Burn rate: Very fast. ee 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ 


an 
~~] 
Les) 
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Ease of ignition (1 to 10): 10 

Tendency to cake: None. 

Explosive ability: Average 

Percentage: 28.57% potassium perchlorate, 25% aluminum, 14.28% coarse sand, 14.28% sulfur, 14.28% barium nitrate, 3.57% 
dextrin, 0.02% residue 

Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 

Use: Used in making friction and impact sensitive firecrackers. Can also be used as a primer. 


07-01-004A: Slow burning, intermittent explosion producing, pyrotechnic composition for use in cones and other devices: 
Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, place 40 grams of iron-LI- 
oxide, followed by 60 grams of. ‘phosphorus sesquisulfide, followed by 5 grams of chromium potassium sulfate (chrome alum), 
followed by 50 grams of anhydrous magnesium chloride, followed by 175 grams of magnesium oxide, and then tumble the mixture 
at 100 to 200 RPM for about 1 hour or so. Thereafter, throw in 175 grams of potassium chlorate, and then continue to tumble the 
mixture at 150 RPM for about 30 to 40 minutes to form a uniform mixture. Thereafter, the mixture is ready to be pressed. To do so, 
place the above mixture into a suitable beaker or other suitable mixing container, and then add in 100 milliliters of diethyl ether. 
Thereafter, manual or mechanically blend the mixture for about 10 to 15 minutes to form a paste. Thereafter, press the paste into any 
tube, container, cone, ect., ect., in the usual manner then allow the munitions to cure for a day or more. 

Burn rate: Below average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 to 8 (based on burn rate). 

Ease of ignition (1 to 10): 8+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Mild. 

Percentage: 34.6% potassium chlorate, 34.6% magnesium oxide, 11.8% phosphorus sesquisulfide, 9.9% magnesium chloride, 
7.9% iron-II-oxide, 0.99% chrome alum, 0.21% balanced 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in making interesting crackling and popping firework compositions. 


07-01-004B: Slow burning, intermittent explosion producing, pyrotechnic composition for use in cones and other devices 
(improved process of manufacture): 

Into a suitable beaker or similar container, equipped with motorized stirrer, place 75 milliliters of warm water, and then add and 
dissolve 5 grams of chromium potassium sulfate (anhydrous), and then add in 175 grams of potassium chlorate, followed by 40 
grams of red iron-Il-oxide, and then blend the mixture on moderate speed for about 30 minutes to form a paste. Thereafter, add in 
175 grams of magnesium oxide, followed by 50 grams of magnesium chloride, and then continue to blend the mixture for about 10 
to 15 minutes. After which, add in 60 grams of phosphorus sesquisulfide, and then continue to blend the mixture for about 30 
minutes, After 30 minutes, the mixture is ready for pressing and forming. To do so, simply press the pasty mass into any desirable 
shape, into any desirable tube, cone, ect., and then cure the munition in an oven at 70 Celsius until dry and hard. 

Burn rate: Below average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 to 8 (based on ignition). 

Ease of ignition (1 to 10): 8+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Mild. 

Percentage: 34.6% potassium chlorate, 34.6% magnesium oxide, 11.8% phosphorus sesquisulfide, 9.9% magnesium chloride, 
7.9% iron-I1-oxide, 0.99% chrome alum, 0.21% balanced 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in making interesting crackling and popping firework compositions. 


07-01-004C: Slow burning, intermittent explosion producing, pyrotechnic composition for use in cones and other devices: 
Into a suitable beaker or similar container, equipped with motorized stirrer, place 250 milliliters of warm water, and then add and 
dissolve 45 grams of chromium potassium sulfate (anhydrous), and then add in 159 grams of potassium chlorate. followed by 36 
grams of fine grained silicon dioxide (beach sand), and then blend the mixture on moderate speed for about 30 minutes to form a 
paste. Thereafter, add in 159 grams of magnesium oxide, and then continue to blend the mixture for about 10 to 15 minutes. 
Thereafter, add in 54 grams of phosphorus sesquisulfide, and then continue to blend the mixture for about 30 minutes. After 30 
minutes, the mixture is ready for pressing and forming. To do so, simply press the pasty mass into any desirable shape, into any 


desirable tube, cone, ect., and then cure the munition in an oven at 70 Celsius until dry and hard. The paste can also be spread out onto 


sheets, dried, and then when ignited, will burn with rapid successive explosions producing a cool effect. 
Burn rate: N/A 
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Stability: Can be stored for many years. 
Flammability (1 to 10): 7 to 8 (based on successive explosions). 
Ease of ignition (1 to 10): 8+ (based on ignition). 
Tendency to cake: None. 
Explosive ability: Mild. 
ee : : ; 
saa ee . Aenea chlorate, 35% magnesium oxide, 11.9% phosphorus sesquisulfide, 9.9% chrome alum, 7.9% beach 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in making interesting crackling and popping firework compositions with cool effects. 


ea Intermittent explosion producing, pyrotechnic composition for use in cones and other devices with gum Arabic 
iler: 

Into a suitable beaker or similar container, equipped with motorized stirrer, place 75 milliliters of cold water, and then add and 
dissolve 8 grams of gum Arabic, and then stir the mixture for about 10 minutes, and then allow the ‘risnte to stand 24 hours 
Thereafter, into a separate beaker or similar container, equipped with motorized stirrer in the usual means, place 250 milliliters of 
warm water, and then add and dissolve 45 grams of chromium potassium sulfate. Thereafter, add in the chromium potassium sulfate 
solution, followed by 45 grams of red iron-III-oxide, followed by 227 grams of, ‘potassium chlorate, and then blend the mixture for 
about 10 minutes. Thereafter add in 73 grams of phosphorus sesquisulfide, and then continue to blend the mixture for about 30 
minutes. Now, add in the gum Arabic solution, previously prepared, and then continue to blend the mixture for about 15 minutes 
After 15 minutes, add in 318 grams of magnesium oxide, and then continue to blend the mixture for about 30 minutes to form : 
uniform colloidal mixture. After 30 minutes, the mixture is ready for pressing and forming. To do so, simply press the pasty mass into 
any desirable shape. into any desirable tube, cone, ect., and then cure the munition in an oven at 80 to 90 Celsius until dry and hard 
bes ee gs also be spread out onto sheets, dried, and then when ignited, will burn with rapid successive explosions producing a , 
cool effect. ~ 
Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 to 8 (based on successive explosions). 

Ease of ignition (1 to 10): 8+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Mild. 

Percentage: 43.8% magnesium oxide, 31.2% potassiu y j y i 
oe ae i Fs arta m chlorate, 10% phosphorus sesquisulfide, 6.1% chrome alum, 6.1% iron 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in making interesting successive exploding firework devices with cool effects. 


07-01-004E: Intermittent explosion producing, pyrotechnic composition for use in cones and other devices (modified): 

Into a suitable beaker or similar container, place 250 milliliters of cold water, and then add and dissolve 5 grams of gum Arabic 
Thereafter. add in 25 grams of potassium dichromate, followed by 175 grams of, ‘potassium chlorate, followed by 175 grams of 
magnesium oxide, and then blend the mixture for about 15 minutes. After 15 minutes, add in 60 grams of phosphorus sesquisulfide 
followed by 25 grams of fine grain beach sand, followed by 40 grams of pipe clay, and then continue to blend the mixture for about 
30 minutes. After 30 minutes, the mixture is ready for pressing and forming. To do so, simply press the pasty mass into any desirable 
shape, into any desirable tube, cone, ect., and then cure the munition in an oven at 70 Celsius until dry and hard. The paste can also be 
spread out onto sheets, dried, and then when ignited, will burn with rapid successive explosions producing a cool effect 

Burn rate: N/A. 7 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 to 8 (based on successive explosions). 

Ease of ignition (1 to 10): 8+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Mild. 

Percentage: 34.6% potassium chlorate, 34.6% magnesium oxide, 11.8% i i % pi g j 
dichromate, 4.9% beach sand, 0.99% gum erie % balance aca a ae a 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in making interesting successive exploding firework devices with cool effects. 


ela tiek Intermittent explosion producing, pyrotechnic composition for use in cones and other devices (modified): 
i a suitable beaker or similar container, place 150 milliliters of cold water, and then add and dissolve 60 grams of magnesium 
tloride hexahydrate. Thereafter, add in 40 grams of potassium chlorate, followed by 160 grams of potassium perchlorate, followed 
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by 40 grams of fine grain sand, and then blend the mixture for about 15 minutes. After 15 minutes, add in 120 grams of magnesium 
oxide, followed by 70 grams of. phosphorus sesquisulfide, and then continue to blend the mixture for about 30 minutes. After 30 
minutes, the mixture is ready for pressing and forming. To do so. simply press the pasty mass into any desirable shape, into any 
desirable tube, cone, ect., and then cure the munition in an oven at 70 Celsius until dry and hard. The paste can also be spread out onto 
sheets, dried, and then when ignited, will burn with rapid successive explosions producing a cool effect. 
Burn rate: N/A. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 7 to 8 (based on successive explosions). 
Ease of ignition (1 to 10): 8+ (based on ignition). 
Tendency to cake: None. 
Explosive ability: Average. 
Percentage: 32.6% potassium perchlorate, 24.4% magnesium oxide, 14.2% phosphorus sesquisulfide, 12.2% magnesium chloride 
hexahydrate, 8.1% potassium chlorate, 8.1% fine grain sand, 0.40% mixed residues 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in making interesting successive exploding firework devices with cool effects. 


07-01-004G: Intermittent explosion producing, pyrotechnic composition for use in cones and other devices (modified): 

Into a suitable beaker or similar container, place 60 grams of phosphorus sesquisulfide, followed by 10 grams of sulfur, and then 
heat the mixture gently to 50 Celsius to form molten mass. Thereafter, stir the mixture for about 5 to 10 minutes at 50 Celsius. 
Thereafter, remove the heat source, and allow the mixture to cool and resolidified. Now, into a separate clean beaker, equipped with 
motorized stirrer, place 75 milliliters of cold water, followed by 20 grams of gum Arabic. followed by 100 grams of heavy 
magnesium oxide, followed by 55 grams of light magnesium oxide, followed by 150 grams of magnesium sulfate hexahydrate, and 
then blend the mixture on moderate speed for about 10 to 15 minutes. Thereafter, add in the phosphorus sesquisulfide/sulfur mixture 
prepared first, followed by 225 grams of potassium chlorate, and then continue to blend the mixture on moderate speed for about 15 
minutes. After 15 minutes, add in 50 grams of ground glass, and then followed by 45 grams of red iron-IIT-oxide, and then continue 
to blend the mixture for about 15 minutes to form a uniform paste. Thereafter, the paste is ready for use. To use, the paste simply 
needs to be pressed into any shape of any size, ect., and then cure the devices in an oven at 60 Celsius until dry. 

Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 to 8 (based on successive explosions). 

Ease of ignition (1 to 10): 8+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Average. 

Percentage: 31.4% potassium chlorate, 20.9% magnesium sulfate hexahydrate, 13.9% heavy magnesium oxide, 8.3% phosphorus 
sesquisulfide, 7.6% light magnesium oxide, 6.99% ground glass, 6.2% iron-IlI-oxide, 2.7% gum Arabic, 1.3% sulfur, 0.71% 
balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in making interesting successive exploding firework devices with cool effects. 


07-01-005A: Percussion composition causing explosion upon impact: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual means. place 150 milliliters of cold water, followed by 60 
gram of phosphorus sesquisulfide, followed by 230 grams of gum Arabic, followed by 40 grams of magnesium carbonate, followed 
by 10 grams of calcium carbonate, followed by 160 grams of potassium chlorate, and then followed by 80 grams of iron 
sesquioxide (red ochre), and then blend the mixture for about 30 minutes to form a uniform paste. If the mixture is too dry, add in 
more water. Once the paste has been formed and thoroughly mixed, the mixture is ready for use. To use, the paste simply needs to be 
spread out on any suitable objects, preferably metal or marble balls, and then allowed to cure for 48 hours or more. The objects can be 
heated in an oven for faster drying times, but temperature may vary. 

Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 to 8 (based on successive explosions). 

Ease of ignition (1 to 10): 8+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Explodes upon impact. 

Percentage: 39.6% guim Arabic, 2 7.5% potassium chlorate, 13. 7% iron sesquioxide, 10.3% phosphorus sesquisulfide, 6.8% 
magnesium carbonate, 1. 7% calcium carbonate, 0.40% mixed impurities 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
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Use: Used in making percussion sensitive firework munitions such as exploding balls; for example, the composition can be coated on 
marble balls, and the balls can be tied together using a rope. These balls can then be thrown against a target, where upon a loud 
popping sound will be created when the balls impact each other. Other devices include any suitable object that will “pop” on impact. 


07-01-006A: Pyrotechnic composition for use in fireworks: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual means, place 150 milliliters of cold water, followed by 60 
gram of phosphorus sesquisulfide, followed by 230 grams of gum Arabic, followed by 40 grams of magnesium carbonate, followed 
by 10 grams of calcium carbonate, followed by 160 grams of potassium chlorate, and then followed by 80 grams of iron 
sesquioxide (red ochre), and then blend the mixture for about 30 minutes to form a uniform paste. If the mixture is too dry, add in 
more water. Once the paste has been formed and thoroughly mixed, the mixture is ready for use. To use, the paste simply needs to be 
spread out on any suitable objects, preferably metal or marble balls, and then allowed to cure for 48 hours or more. The objects can be 
heated in an oven for faster drying times, but temperature may vary. 

Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 to 8 (based on successive explosions). 

Ease of ignition (1 to 10): 8+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Explodes upon impact. 

Percentage: 39.6% gum Arabic, 27.5% potassium chlorate, 13.7% iron sesquioxide, 10.3% phosphorus sesquisulfide, 6.8% 
magnesium carbonate, 1. 7% calcium carbonate, 0.40% mixed impurities 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in making percussion sensitive firework munitions such as exploding balls; for example, the composition can be coated on 
marble balls, and the balls can be tied together using a rope. These balls can then be thrown against a target, where upon a loud 
popping sound will be created when the balls impact each other. Other devices include any suitable object that will “pop” on impact. 


07-01-007A: Pyrotechnic composition for use in large firecrackers such as M-80’s: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual means, place 150 milliliters of diethyl ether, followed by 50 
grams of potassium chlorate, followed by 15 grams of manganese dioxide, followed by 20 grams of lead tetraoxide (Pb304), 
followed by 10 grams of flours of sulfur, followed by 5 grams of potassium ferrocyanide, followed by 3 grams of zinc oxide, 
followed by 5 grams of finely powdered antimony metal, followed by 5 grams of powdered wood charcoal, followed by 5 grams of 
nut-galls, followed by 5 grams of red iron-II-oxide, followed by 15 grams of standard cow lard, and then followed by 35 grams of 
carbon disulfide. Thereafter, blend the mixture in a well ventilated area until the bulk of the solvents evaporate. Thereafter, place the 
semi-solid mass onto a shallow tray or pan, in the usual manner, and allow it to thoroughly air-dry. Thereafter, place the dried mass 
into a clean ball mill, filled with 75 grams of Teflon coated steel shot of 2 to 3 millimeters in diameter, and then carefully tumble the 
mixture at 50 to 75 RPM for about 1 to 2 hours, to form a uniform mixture. Thereafter, the mixture is readily pressed or wrapped 
tightly into any tube, ect., in the usual means. Note: this mixture should be primed with a priming mixture for proper ignition. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ (based on successive explosions). 

Ease of ignition (1 to 10): 9+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition (when properly ignited). 

Percentage: 36% potassium chlorate, 14 % lead tetraoxide, 11% cow lard, 11% manganese dioxide, 7% sulfur, 4% potassium 
ferrocyanide, 4% zinc oxide, 4% nut-galls, 4% wood charcoal, 4% iron oxide, 1% impurities, probably moisture 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in firecrackers, and other exploding fireworks. 


07-01-008A: Pyrotechnic composition for use in firecrackers and exploding stars: 

Into a suitable mixing bowl. equipped with motorized stirrer in the usual means, place 150 milliliters of acetone, followed by 240 
grams of potassium chlorate, followed by 30 grams of dry pitch, followed by 18 grams of vegetable oil. followed by 12 grams of 
charcoal. Thereafter, blend the mixture until the bulk of the solvent evaporates. Thereafter, place the semi-solid mass onto a shallow 
tray or pan, in the usual manner, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a clean ball mill, filled with 
75 grams of Teflon coated steel shot of 2 to 3 millimeters in diameter, and then carefully tumble the mixture at 50 to 75 RPM for 
about 1 to 2 hours, to form a uniform mixture. Thereafter, the mixture is readily pressed or wrapped tightly into any tube. ect., in the 
usual means. Note: this mixture should be primed with a priming mixture for proper ignition. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 
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Flammability (1 to 10): 9+ (based on successive explosions). 
Ease of ignition (1 to 10): 9+ (based on ignition). 
Tendency to cake: None. 
Explosive ability: Explodes upon ignition (when properly ignited). 
Percentage: 80% potassium chlorate, 10% dry pitch, 6% vegetable oil, 4% charcoal 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used in firecrackers, and other exploding fireworks. 


07-01-008B: Pyrotechnic composition for use in firecrackers and exploding stars with picric acid booster: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual means, place 150 milliliters of acetone, followed by 240 
grams of potassium chlorate, followed by 30 grams of dry pitch, followed by 18 grams of vegetable oil, followed by 6 grams of 
charcoal, followed by 6 grams of picric acid. Thereafter, blend the mixture until the bulk of the solvent evaporates. Thereafter, place 
the semi-solid mass onto a shallow tray or pan, in the usual manner, and allow it to thoroughly air-dry. Thereafter, place the dried 
mass into a clean ball mill, filled with 75 grams of Teflon coated steel shot of 2 to 3 millimeters in diameter, and then carefully tumble 
the mixture at 50 to 75 RPM for about | to 2 hours, to form a uniform mixture. Thereafter, the mixture is readily pressed or wrapped 
tightly into any tube, ect., in the usual means. Note: this mixture should be primed with a priming mixture for proper ignition. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ (based on successive explosions). 

Ease of ignition (1 to 10): 9+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition (when properly ignited). 

Percentage: 80% potassium chlorate, 10% dry pitch, 6% vegetable oil, 2% charcoal, 2% picric acid 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in firecrackers, and other exploding fireworks. 


07-01-009A: Pyrotechnic composition for use in firecrackers and exploding devices utilizing nitrophenol: 

Into a suitable mixing bowl, equipped with motorized stirrer in the usual means, place 75 grams of finely powdered marble dust, 
followed by 175 grams of potassium chlorate, and then followed by 425 grams of nitrophenal. Thereafter, blend the mixture for 
about 15 to 20 minutes. Thereafter, the mixture is ready for use. To use, the mixture is readily pressed or wrapped tightly into any 
tube, ect., in the usual means. Note: this mixture should be primed with a priming mixture for proper ignition. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9+ (based on successive explosions). 

Ease of ignition (1 to 10): 9+ (based on ignition). 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition (when properly ignited). 

Percentage: 62.96% nitrophenol, 25.92% potassium chlorate, 11.11% marble dust, 0.01% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in firecrackers, and other exploding fireworks. 


07-01-010A: Percussion/friction sensitive pyrotechnic composition for generating loud successive reports for various uses: 
Into a suitable mixing bowl, equipped with inert atmosphere and motorized stirrer, place 500 milliliters of cold water. Thereafter, add 
in 50 grams of white phosphorus, followed by125 grams potassium chlorate, followed by 150 grams of powdered clay, followed by 
75 grams of black antimony sulfide, followed by 300 grams of gum Arabic, and then followed by 12.5 grams of potassium 


dichromate. Thereafter, heat the mixture to about 50 Celsius, and blend the mixture for about 2 hours. Thereafter, the mixture is ready 
for use. Note: the mixture should be used while it’s still hot. To use, the mixture can be pressed into small tablets, pellets, rods, ect., or 


it can be coated onto sticks, rods, ect., and then cured in an oven at moderate temperature. 
Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 (based on successive explosions). 

Ease of ignition (1 to 10): 8+ (based on percussion). 

Tendency to cake: None. : 

Explosive ability: Explodes upon ignition. 

Percentage: 42.1% gum Arabic, 21.05% powdered clay, 17.54% potassium chlorate, 10.52% black antimony sulfide, 7.01% white 
phosphorus, 1.75% potassium dichromate, 0.03% balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
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Use: Can be used to make percussion sensitive “popping” fireworks, exploding matches, or sparkles, or for any desired means. 


07-06-011A: Classic flash charge for use in fireworks: 

Into a suitable ball mill, minus the steel shot, place 250 grams of finely powdered potassium i 

finely powdered aluminum metal, and then followed by 135 es e finely paWiteed oT ee ea e 
mixture at 75 to 100 RPM for about 2 hours to form a uniform powder. Thereafter, the powder is ready for use. To use, it simp! needs 
anni gy ses a smail a of ene to form a gentle paste. This paste should then be rolled into balls. or pressed a 
ablets, pellets, molds, ect under the usual means. and then i \ 

aie ee ee allow the pressed or rolled grains to thoroughly dry. An oven may be used, 
Burn rate: Above average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition. 

Percentage: 50% potassium perchlorate, 27% sulfur, 23% aluminum 

Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 

Use: Used in fireworks for generating a brilliant flash of light along with a report. 


07-06-011B: Classic flash charge for use in fireworks: 

Into a suitable ball mill, minus the steel shot, simply place 350 grams of finely powdered potassium perchlorate, and then simp 
followed by 1150 grams of finely powdered aluminum metal. Thereafter, carefully tumble the mixture at 75 to 100 RPM for ok Z 
hours to form a uniform powder. Thereafter, the powder is ready for use. To use, it simply needs to be moistened with a small atnount 
of alcohol to form a gentle paste. This paste should then be rolled into balls. or pressed into tablets, pellets, molds, ect., under the usual 


ae oF then allow the pressed or rolled grains to thoroughly dry. An oven may be used, but the temperature should be closely 
monitored. 


Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition. 

Percentage: 70% potassium perchlorate, 30% aluminum : 
Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 
Use: Used in fireworks for generating a brilliant flash of light along with a report. 


07-06-011C: Classic flash charge for use in fireworks (solvent blended process): 
Into a suitable mixing drum, container, ect., equipped with motorized stirrer, place 250 grams of potassium nitrate, followed by 150 


flours of sulfur, and then followed by 100 grams of aluminum powder. Thereafter add in 150 milliliters of acetone, and then blend 


the mixture until the bulk of the acetone evaporates. When this point has been achieved, place the semi-dried mass onto a shallow pan 
or tray, and then allow it to thoroughly air-dry. Once it has, the dried mass simply needs to be pressed into any desirable paper 
container, or the dried mass can be wetted with a little alcohol to form a paste. This paste can then be rolled into balls, or wrapped in 
any paper container, or material in the usual manner, and then allowed to dry. : 
Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition 

Percentage: 50% potassium nitrate, 30% sulfur, 20% aluminum powder 

Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 

Use: Used in fireworks for generating a brilliant flash of light along with a report. Must be confined in order to get report. 


17-06-011D: Classic green flash charge for use in fireworks (solvent blended process): 

before, into a suitable mixing drum, container, ect., equipped with motorized stirrer, place 500 grams of finely powdered 

: ae and then followed by 500 grams of finely powdered barium sulfate. Thereafter add in 175 milliliters of acetone or ether, 
td then blend the mixture until the bulk of the acetone or ether evaporates. When this point has been achieved, place the semi-dried 
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mass onto a shallow pan or tray, and then allow it to thoroughly air-dry. Once it has, the dried mass needs to be ball milled using small 
diameter Teflon coated shot under mild RPM (avoid any significant grinding or bumping) to form a uniform powder. Thereafter, wet 
the dried powder with a little alcohol to form a paste. This paste can then be rolled into balls. or wrapped into any paper container, or 
material in the usual manner, and then allowed to dry. 
Burn rate: Rapid. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
Explosive ability: Explodes upon ignition. 
Percentage: 50% magnesium, 50% barium sulfate 
Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 
Use: Used in fireworks for generating a brilliant flash of light along with a report. Must be confined in order to get report. 


07-06-011E: Classic flash charge for use in fireworks (solvent blended process): 
Like before, into a suitable mixing drum, container, ect., equipped with motorized stirrer, place 300 grams of potassium nitrate, 
followed by 50 grams of powdered dextrin, followed by 100 grams of flours of sulfur, followed by 100 grams of antimony trisulfide 
(Sb2S3), followed by 100 grams of barium nitrate, followed by 300 grams of dark aluminum material (USB 809 grade), and 
thereafter, add in 200 milliliters of acetone or ether, and then blend the mixture for about 15 to 20 minutes. Thereafter, add in 300 
grams of potassium perchlorate, and then continue to blend the mixture until the bulk of the acetone or ether evaporates. When this 
point has been achieved, place the semi-dried mass onto a shallow pan or tray, and then allow it to thoroughly air-dry. Once it has, the 
dried mass needs to be ball milled using small diameter Teflon coated shot under mild RPM (avoid in significant grinding or 
bumping) to form a uniform powder. Thereafter, wet the dried powder with a little alcohol to form a paste. This paste can then be 
rolled into balls, or wrapped into any paper container, or material in the usual manner, and then allowed to dry. Instead of forming a 
paste, the dry tumbled powder can be used as is in flash bags or similar things. 

Burn rate: Burns good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes upon ignition. 

Percentage: 24% potassium nitrate, 24% aluminum, 24% potassium perchlorate, 8% sulfur, 8% antimony trisulfide, 8% barium 
nitrate, 4% dextrin 

Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 

Use: Used in fireworks for generating a brilliant flash of light along with a report. 


07-06-012.A: Classic flash charge for use in fireworks fortified with potassium permanganate (solvent blended process): 
Like before, into a suitable mixing drum, container, ect., equipped with motorized stirrer, place 240 grams of potassium 
permanganate, followed by I 40 grams of finely powdered aluminum, and then followed by 200 grams of flours of sulfur. 
Thereafter, add in 125 milliliters of acetone or ether, and then blend the mixture until the bulk of the acetone or ether evaporates. 


When this point has been achieved, place the semi-dried mass onto a shallow pan or tray, and then allow it to thoroughly air-dry. Once 


it has, the dried mass needs to be bail milled using small diameter Teflon coated shot under mild RPM (avoid any significant grinding 
or bumping) to form a uniform powder. Thereafter, wet the dried powder with a little alcohol to form a paste. This paste can then be 
rolled into balls, or wrapped into any paper container, or material in the usual manner, and then allowed to dry. Instead of forming a 
paste, the dry tumbled powder can be used as is, or placed into flash bags or similar items. 

Burn rate: Burns good. 

Water resistance: Very good. 

Stability: Can be stored for a long two — keep dry at all times and avoid friction. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Moderate. 

Percentage: 41% potassium permanganate, 35% sulfur, 24% aluminum, 

Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 

Use: Used in fireworks for generating a brilliant flash of light in the usual manner. 


07-06-013A: Classic flash charge for use in fireworks fortified with potassium permanganate (dry mix process): 
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Into a suital ploding Compositions 
See ae be renee! ae snaps of Teflon coated steel shot of 2 to 3 mallinetes in diameter, place 340 grams of bari 
Behio eda ae pee ae - espa grade aluminum, and then followed by 45 grams of ‘flours of sulfur, and hag 
see dhepowiet Gans a or about 30 to 40 minutes to form a uniform mixture. Thereafter, the mixture is read: 'f : 

e used directly in flash bags, or it can be wetted with a little alcohol to form a mild paste Thercaher ae as 


: =} 


Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Moderate. 


ae ae ed nitrate, 23% pyrotechnics grade aluminum, 9% sulfur 

on: Deflagrating explosive (classified as consumer explosi i 

as plosive fireworks compositi 

Use: Used in fireworks for generating a brilliant flash of light in the usual manner Ge Sek 


07-06-014A: Standard bursting charge for small aerial shells: 


Into a suitable mixing drum, container, ect., equi i i 
; , ect., equipped with motorized stirrer, place 3 i 

eek , place 375 grams of potas 
ee 2 sce fo Le and then followed by 10 grams of glutinous rice starch. eed ties a = 
oe sas a Sai sera until Seer the acetone or ether evaporates. When this point has been achieve plate 

or tray, and then allow it to thoroughly air- i i : 
se fer, ee diameter Teflon coated shot under mild RPM (avoid any ee eaeaine! ea anae ae ae 7 ae 
Po : - am fter, wet the dried powder with a little alcoho! to form a paste. This paste can then be walled tate balls pire i 

ry pap ainers, or material in the usual manner, and then allowed to dry. Instead of forming a paste, the dry eae 

g . wder can 


3 sh R ignit S. 


Burn rate: Burns good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Ignites rapidly, producing a bursting effect 

Percentage: 73% potassium chlorate, 23% hemp coal, 2% rich starch 

Classification: Deflagrating explosive (classified as consumer explosive fireworks composition) 
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07-06-014B: Standard bursting charge for small aerial shells: 


_ Into a suitable mixing drum, container, ect., equipped with motori i 

er . ect, otorized stirrer, place 345 grams of potassium percl 

2 se best se shies ates eed oe followed by 60 grams of flours of sulfur, and then tata by J pps aire ne 

cee a se eet i an of acetone or ether, and then blend the mixture until the bulk of the acetone or ether o 

eo —— - eved, place the semi-dried mass onto a shallow pan or tray, and then allow it to thorough! 

cae anaes pe See aes ee S se ball milled using small diameter Teflon coated shot under mild RPM (avoid an ie 

teeeen ee ae e te orm a uniform powder. Thereafter, wet the dried powder with a little alcohol to form a a Thi 

Dey ae : , Or wrapped into any paper containers, or material in the usual manner, and then allowed is d —_ 
g a paste, the dry tumbled powder can be used in loose form if desired, but should be confined in the cal ae 


__ Le. as in the center of the aerial shell. ily igni i i 
Bie eee ell. Readily ignites, but should be primed in the usual manner. 


_ Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10):9 
Ease of ignition (1 to 10): 9 
Tendency to cake: None. 
. Seal ae Ignites rapidly, producing a bursting effect. 
reentage: % potassium perchlorate, 17% hem y % ri 
Classification: Deflagrating explosive (classified be Saree se ent Lae ane aN Oe 
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07-06-014C: Standard bursting charge for small aerial shells (utilizing a perchlorate rather then chlorate): 

Into a suitable mixing drum, container, ect., equipped with motorized stirrer, place 690 grams of potassium perchlorate, followed by 
290 grams of finely powdered hemp coal, and then followed by 20 grams of glutinous rice starch. Thereafter, add in 125 milliliters 
of acetone or ether in the usual manner, and then blend the mixture until the bulk of the acetone or ether evaporates. When this point 
has been achieved, place the semi-dried mass onto a shallow pan or tray, and then allow it to thoroughly air-dry. Once it has, the dried 
mass needs to be ball milled using small diameter Teflon coated shot under mild RPM (avoid any significant grinding or bumping) to 
form a uniform powder. Thereafter, wet the dried powder with a little alcohol to form a paste. This paste can then be rolled into balls, 
or wrapped into any paper containers, or material in the usual manner, and then allowed to dry. Instead of forming a paste, the dry 
tumbled powder can be used in loose form if desired, but should be confined in the usual manner, i.e., as in the center of the aerial 
shell. Readily ignites, but should be primed in the usual manner. 

Burn rate: Burns good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Ignites rapidly, producing a bursting effect. 

Percentage: 69% potassium perchlorate, 29% hemp coal, 2% rich starch 

Classification: Deflagrating explosive (classified as consumer explosive fireworks composition). 

Use: Used in moderate aerial shells, 4 to 6 inches in diameter to burst open the shell. Can also be used in Hollywood style effects to 
burst apart and ignite gasoline mixtures. 


07-06-015A: Smokeless flash powder for use in fireworks: 
Into a suitable ball mill, filled with 160 grams of Teflon coated steel shot of 10 millimeters in diameter, place 35 grams of zirconium 
hydride, followed by 35 grams of finely divided magnesium powder, followed by 150 grams of barium nitrate, followed by 125 
grams of barium oxide, and then tumble the mixture for about 30 minutes at 150 RPM. Thereafter, add in 25 grams of rice starch, 
and then followed by 140 grams of finely divided zirconium metal, and then continue to tumble the mixture at 150 RPM for another 
30 minutes to form a uniform powder. Thereafter, the mixture is ready for use. To use, the powder can be placed loosely into flash 
bags, or it can be wetted with a little alcohol to form a paste, and then pressed into any desirable tube, paper cup, ect., and then 
allowed to dry in the usual manner. 

Burn rate: Burns good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Explodes when ignited and when confined. 

Percentage: 29% barium nitrate, 27% zirconium metal, 26% barium oxide, 7% magnesium, 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in fireworks for the usual means. 
07-06-016A: Photo flash composition for use in fireworks, but also for commercial use in flares: 
Into a suitable mixing bowl, or blender, in the usual means, equippe 
of 20 microns in size, followed by 150 grams of potassium perchlorate of 24 microns, and then followed by 150 grams of barium 
nitrate of 150 microns. Thereafter, add in 100 milliliters of alcohol, and then blend the mixture for about {1 hour to form a uniform 
paste. Thereafter, the mixture is ready for use. To us 
rolled into balls, and then allowed to thoroughly air-dry. Should be ignited using a suitable flare ignition composition. 

Burn rate: Burns good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: May explode if ignited rapidly when confined. 

Percentage: 40% atomized aluminum, 30% potassium perchlorate, 30% barium nitrate 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in flares for fireworks, and also in military and commercial flares (used in the M120A1 and M112A1 flare 


cartridges). 


07-06-017A: Purple flash composition for use in fireworks: 
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7% zirconium hydride, 4% rice starch _ 


d with motorized stirrer, place 200 grams of atomized aluminum 


e, it simply needs to be pressed into any container, flare cartridge, paper tube, or 
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Into a suitable mixing bowl, or blender, in the usual means, equipped with motorized stirrer, plac 

ae eee tas 2 ie iia i Lance eke followed by 120 pate of sy a ae aa ae ee 
, and then followed by 40 grams of finely powdered PVC. Thereafter, add in 125 millili é f 

ether, and then blend the mixture until the bulk of the solvent evaporates. Note: a vacuum can b i : eee 

Thereafter, place the semi-dried mass onto a shallow pan or tray, and allow it to ‘horouatily a ‘ eee ek eae 

into a ball mill, filled with 250 grams of Teflon coated steel shot of 5 millimeters in diam i - Fi feta eae oanir is 

RPM for about 30 minutes to form a pulverized mass. Thereafter, the mixture is read foe ie T ee yee aah 7 

containers under 10,000 psi, or it can be used loosely in flash bags or similar penance If ie aus ee. 2 oie ie 

peaa ee g iners. esired, the dry pulverized mixture can be 

ate ihe a ras eer to form a paste, and the mixture then rolled into balls of any desired size. Should be ignited 

Burn rate: Burns good. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): depends on method of use (if confined 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: Explodes with a brilliant flash when confined. 


Percentage: 37% magnesium metal, 37% potassi i i 

ie , 37% potassium perchlorate, 11% strontium nitrate, 11% copper-II-oxide, 3% PVC, 1% 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in fireworks for generating brilliant flashes of light. 


- 07-06-018A: Simple yellow flash composition for use in fireworks: 
at : aoe ees ee ise v | ai of. ‘finely Ausahe magnesium metal of average commercial microns, and the followed 
-caked sodium nitrate. Thereafter, add in a little ether or aceton d th i 5 
RPM until the ether or acetone has evaporated. When the solv i iodine 
l ted. ent has evaporated, continue to tumble the mixture at 500 RPM ft 
another 15 to 20 minutes. Thereafter, the mixture is ready for use. To use, it simply can be pressed into molds, containers, are 


high-pressure in the usual way, or it can be i imil 
g ; used loosely in flash bags, or i 
Burn rate: Burns good. : ERAT ase 


Water resistance: Poor. 

Stability: Can be stored for many years if kept away from moisture. 
Flammability (1 to 10): depends on method of use (if confined 
Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: Explodes with a brilliant flash when confined. 

Percentage: 86% sodium nitrate, 14% magnesium metal : 
Classification: Deflagrating explosive (classified as consumer fireworks composition) 
Use: Can be used in fireworks for generating brilliant flashes of light. | 


te Classic green flash composition for use in fireworks: 

2 7" : eis ee = septate 250 — of ‘finely divided aluminum metal, followed by 150 grams of barium nitrate, and 
otassium perchlorate. Thereafter, add in a little ether ixture at 5 
He aay el gar : or acetone, and then tumble the mixture at 500 
: porated. When the solvent has evaporated, continue to tumble i 5 

: y : the mixture at 500 RPM fi 
another 15 to 20 minutes. Thereafter, the mixture is ready for use. To use, it simply can be pressed into molds, containers, ect. ae 


high-pressure in the usual w i i 
Dig ay, or it can be used loosely in flash bags, or simi i 
(Ree eerie iy ags, or similar containers. 


Water resistance: Poor. 

Stability: Can be stored for many years if kept away from moisture. 
ammability (1 to 10): depends on method of use (if confined 
ase of ignition (1 to 10): 6 4 

endency to cake: None. 

xplosive ability: Explodes with a brilliant flash when confined. 

ercentage: 43% potassium perchlorate, 36% aluminum metal, 21% barium nitrate 

lassification: Deflagrating explosive (classified as consumer fireworks composition) 
se: Can be used in fireworks for generating brilliant flashes of light. 


4 06-0204: Classic priming composition: 
6 : ae : 
a suitable mixing bowl, or blender, in the usual means, equipped with motorized stirrer, place 50 grams of commercially 


na labl . y 50 grams of finely powdered sublimed sulfur follow y gr p sium nitrate o average 
ee A . edb 150 grams of potas 
7 on, and then follo wed by l 25 milliliters of hexane, and then blend the mixture for about 30 hari nS . 
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Thereafter, add in 200 grams of barium nitrate, and then continue to blend the mixture for about 10 minutes on moderate speed. : Into a suitable mixing drum, container, ect., equipped with motorized stirrer, place 50 grams of potassium dichromate, followed by 
Thereafter. place the pasty mass onto a shallow pan or tray, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a 60 grams of commercially available hemp coal, followed by 120 grams of Rosin (BL Grade), followed by 30 grams of fine flaked 
ball mill, filled with 250 grams of Teflon coated steel shot of 1 millimeter in diameter, and then tumble the mixture at 200 RPM for : pyrotechnics grade aluminum. Thereafter, add in 50 milliliters of ether, and then blend the mixture until the bulk of the ether 

about 30 minutes to form a pulverized mass. Thereafter, the mixture is ready for use. To use it, the dry mixture should be wetted with evaporates. When this point has been achieved, add in 740 grams of potassium perchlorate, followed by 250 milliliters of hexane, and 
4 small amount of alcohol to form a gentle paste, which is then rolled, or coated on any desirable star or similar composition, and then then continue to blend the mixture until the bulk of acetone evaporates. When a semi pasty mass, remains, the mixture is ready for use. 
allowed to dry. Can be ignited using any means. To use, the semi wet mixture needs to be rolled onto any desirable star, ect., in the usual manner. 

Burn rate: Rapid. : Burn rate: Burns good. 

Water resistance: Good. Water resistance: Very good. 

Stability: Can be stored for many years. : Stability: Can be stored for many years. 

Flammability (1 to 10): 8 to 9 : Flammability (1 to 10): 8 to 9 

Ease of ignition (1 to 10): 8+ Ease of ignition (1 to 10): 8+ 

Tendency to cake: None. Tendency to cake: None. 

Explosive ability: Explodes when confined. _ Explosive ability: Can explode if confined. 

Percentage: 44.44% barium nitrate, 33.33% potassium nitrate, 11.11 % sulfur, 11.11% shellac, 0.01% impurities Percentage: 74% potassium perchlorate, 12% rosin, 6% hemp coal, 5% potassium dichromate, 3% flaked aluminum 
Classification: Deflagrating explosive (classified as consumer fireworks composition). __ Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used to prime stars. Use: Used to prime stars. 

07-06-0214: Classic priming composition: 07-06-024A: Standard priming composition for chlorate stars: 

Into a suitable mixing bowl, or blender, in the usual means, equipped with motorized stirrer, place 150 grams of. ‘finely sieved soft Into a suitable container, equipped with motorized stirrer, place 400 milliliters of cold water, and then dissolve in 80 grams of 

wood charcoal, followed by 40 grams of commercial standard red gum, followed by 20 grams of dry dextrin powder, followed by potassium nitrate. Thereafter, add in 520 grams of potassium chlorate, followed by 300 grams of fine-grained soft wood charcoal, 
40 grams of pyrotechnics grade flakes aluminum, and then followed by 90 grams of powdered manganese dioxide, and then followed by 100 grams of powdered lampblack, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, add 
followed by 125 milliliters of hexane, and then blend the mixture for about 30 minutes on moderate speed. Thereafter, add in 800 ___ in 400 milliliters of ethyl acetate, and then continue to blend the mixture for about 10 minutes. Thereafter, filter-off the insoluble 
grams of potassium perchlorate, and then continue to blend the mixture for about 10 minutes on moderate speed. Thereafter, place mass, and then vacuum dry it, or allow it to air dry. Once the mass has dried, place it into a clean beaker or suitable container. 

the pasty mass onto a shallow pan or tray, and allow it to thoroughly air-dry. Thereafter, place the dried mass into a ball mill, filled equipped with motorized stirrer, and then add in 50 grams of standard commercially available animal glue, and then blend the 

with 150 grams of Teflon coated steel shot of 1 to 2 millimeters in diameter, and then tumble the mixture at 200 RPM for about 30 ___ mixture for about 10 minutes. Thereafter, the mixture is ready for use. To use, it simply needs to be coated or rolled onto any desirable 
minutes to form a pulverized mass. Thereafter. the mixture is ready for use. To use it, the dry mixture should be wetted with a small ___ stars. The thickness of the priming layer should be about 1 to 2 millimeters thick. Thereafter, allow the coated stars to cure for 24 
amount of alcohol to form a gentle paste, which is then rolled, or coated on any desirable star or similar composition, and then allowed hours. 

to dry. Can be ignited using any means. __ Burn rate: Burns good. 

Burn rate: Rapid. ___ Water resistance: Very good. 

Water resistance: Good. __ Stability: Can be stored for many years. 

Stability: Can be stored for many years. __ Flammability (1 to 10): 8 to 9 

Flammability (1 to 10): 8 to 9 __ Ease of ignition (1 to 10): 8+ 

Ease of ignition (1 to 10): 8+ . Tendency to cake: None. 

Tendency to cake: None. __ Explosive ability: Can explode if confined. 

Explosive ability: Explodes when confined. __ Percentage: 49.52% potassium chlorate, 28.57% wood charcoal, 9.5% lampblack, 7.61% potassium nitrate, 4.76% animal glue, 
Percentage: 70% potassium perchlorate, 13% soft wood charcoal, 8% manganese dioxide, 4% red gum, 4 % flaked aluminum, 1% _ 0.04% impurities 

dextrin . Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Classification: Deflagrating explosive (classified as consumer fireworks composition). _ Use: Used to prime stars. 


Use: Used to prime stars. 
07-06-025A: “Electric match” priming composition/device for initiating motors, and rockets: 


Into a suitable container, equipped with motorized stirrer, place 200 milliliters of cold water, and then add in 100 grams of 
carboxymethylcellulose, followed by 40 grams of finely divided zirconium metal, followed by 40 grams of fine-grained atomized 


07-06-022A: Classic priming composition for use with stars: 
Into a suitable empty ball mill, place 300 grams of dry dextrin powder, followed by 200 grams of air floated soft wood charcoal, and 


then followed by 90 grams of finely powdered silicon. Thereafter, add in a little acetone or hexane, and then tumbie the mixture at - aluminum, followed by 60 grams of 50/50 magnalium alloy (commercially available), and then followed by 60 grams of specialty 
200 RPM until the acetone or hexane has evaporated. When the solvent has evaporated, add in 100 grams of steel shot of 1 to 2 - electronics grade lamp black, and then blend the mixture on moderate speed for about 30 minutes. Thereafter, add in 320 grams of 


millimeters in diameter, and then followed by 680 grams of potassium perchlorate, and then continue to tumble the mixture at 150 potassium chlorate, and then continue to blend the mixture for about 10 more minutes. Thereafter, add in 200 milliliters of ethyl 
RPM for 30 to 40 minutes. Thereafter, the mixture is ready for use. To use, it simply needs to be wetted using a small amount of acetate, and then continue to blend the messy mass for about 10 minutes. Thereafter, filter-off the insoluble mass, and then vacuum 
alcohol to form a paste, and then it simply needs to be rolled or coated onto any star in the usual means. dry it, or allow it to air dry. Once the mass has dried, it is ready to use. To use, place the dried mass into a ball mill, filled with 100 
Burn rate: Average __ grams of Teflon coated steel shot of 1 millimeter in diameter, and then tumble the mixture at 75 RPM for about 30 minutes. 

Water resistance: Typical. __ Thereafter, the mixture is ready for use. To use, place the powdered material into a clean beaker, and then add in 500 milliliters of 
Stability: Can be stored for many years. warm water, and then blend the mixture to form a uniform dispersion. Now, take a copper wire, and expose the end portions of the 
Flammability (1 to 10): 8 to 9 (depends on method of preparation). wire about 1 inch in length. Then dip this 1 inch exposed length into the mixture, and then allow it to dry at a vertical position. 

Ease of ignition (1 to 10): 8+ Thereafter, re-dip and dry once more. Now, into a small beaker, or similar container, place 150 milliliters of ethyl acetate, and then 
Tendency to cake: None. add and dissolve 10 grams of nitrocellulose of average nitrogen content. Then dip the dried coated wire into this nitrocellulose mixture 
Explosive ability: Explodes when confined. _ several times, allowing the dipped wire to dry each time. Finally, repeat the whole process using another wire (1 inch exposed area) in 
Percentage: 54% potassium perchlorate, 24% dextrin, 16% wood charcoal, 6% silicon the same manner as before. Now, to use both wires, both coated and dried wires must be placed side by side so that the compositions 
Classification: Deflagrating explosive (classified as consumer fireworks composition). on both wires touch each other, but not the metal wires themselves—one wire is negative, one is positive. The electric device is then 
Use: Used to prime stars. put into contact with any ignition material for igniting propellants in mortars, or for igniting rocket fuels. The electric match 
composition is readily ignited using a 12-volt battery. 

Burn rate: 0.1 to 0.15 inches per second (average burn). 

Water resistance: Very good. 


07-06-023A: Standard priming composition for strobes, stars, and similar compositions containing ammonium perchlorate: 
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Stability: Can be stored for many years. 
Flammability (1 to 10): 6 
Ease of ignition (1 to 10): 7+ 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 51.61% potassium chlorate, 16.12% carboxymethylcellulose, 9.67% lamp black, 9.67% magnalium alloy, 6.45% 
atomized aluminum, 6.45% zirconium metal, 0.03% nitrocellulose 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used to ignite mortar propellants or rocket fuels using electric current rather then sparks or flame. 


07-06-026A: Classic flash charge for use in fireworks and other purposes: 

Into a suitable ball mill, filled with 500 grams of light Teflon coated steel shot, place 1400 grams of potassium perchlorate, and then 
add in 600 grams of dark pyrotechnics grade aluminum powder. Thereafter, tumble the mixture at 150 RPM for about 3 hours. 
Thereafter, the mixture is ready for use. To use, the mixture simply needs to be wetted with inert solvent such as hexane or acetone, 
and then rolled into stars, or pressed into tablets, or any desired shape. Either way, the materials should be cured in an oven at ordinary 
temperature in the usual manner. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 70% potassium perchlorate, 30% dark grade aluminum powder 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used to generate spectacular flash effects. 


07-06-027A: Classic flash charge for use in fireworks and other purposes: 

Into a suitable ball mill, filled with 500 grams of light Teflon coated steel shot, place 600 grams of ‘potassium perchlorate, and then 
add in 600 grams of 400 mesh aluminum powder, and then 200 grams of flours of sulfur. Thereafter, tumble the mixture at 150 RPM 
for about 3 hours. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be wetted with inert solvent such as 
hexane or acetone, and then rolled into stars, or pressed into tablets, or any desired shape. Either way, the materials should be cured in 
an oven at ordinary temperature in the usual manner. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 42.85% potassium perchlorate, 42.85% aluminum powder, 14.28% sulfur, 0.02% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used to generate spectacular flash effects. 


07-06-028A: Classic green flash charge for use in fireworks and other purposes: 

Into a suitable ball mill, filled with 250 grams of light Teflon coated steel shot, place 400 grams of barium nitrate, and then add in 
200 grams of fine mesh aluminum powder, and then 100 grams of flours of sulfur. Thereafter, tumble the mixture at 250 RPM for 
about 3 hours. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be wetted with inert solvent such as hexane 
or acetone. and then rolled into stars, or pressed into tablets, or any desired shape. Either way. the materials should be cured in an oven 
at ordinary temperature in the usual manner. 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 57.14% barium nitrate, 28.57% aluminum powder, 14.28% sulfur, 0.01% mixed residual balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used to generate spectacular flash effects. 
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07-06-029A: Classic flash charge for use in fireworks and other purposes: 

into a suitable ball mill, filled with 500 grams of light Teflon coated steel shot, place 1600 grams of potassium perchlorate, and then 

add in 60 grams of flours of sulfur, and then followed by 540 grams of aluminum powder. Thereafter, tumble the mixture at 250 

ee : hours. Point ie mixture is ready for use. To use, the mixture simply needs to be wetted with inert solvent such 
r acetone, and then rolled into stars, or pre i i i i i 

Se dee a see es — i into tablets, or any desired shape. Either way, the materials should be cured 

Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 72.72% potassium perchlorate, 24.54% aluminum powder, 2.72% sulfur, 0.02% balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used to generate spectacular flash effects. 


07-06-029B: Classic flash charge for use in fireworks and other purposes: 

Into a suitable ball mill, filled with 500 grams of light Teflon coated steel shot, place 1280 grams of potassium perchlorate, and then 
add in 260 grams of flours of sulfur, and then followed by 460 grams of aluminum powder. Thereafter, tumble the mixture at 250 
oe about : hours. pean ee mixture is ready for use. To use, the mixture simply needs to be wetted with inert solvent such 
a e or acetone, and then rolled into stars, or pressed into tablets, i i i 

Se ee se ae ee ls . tablets, or any desired shape. Either way, the materials should be cured 
Burn rate: Rapid. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 64% potassium perchlorate, 23% aluminum powder, 13% sulfur 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used to generate spectacular flash effects. 


07-06-030A: Classic bursting charge with extra heaving action: 

Into a suitable ball mill, filled with 500 grams of heavy Teflon coated steel shot, place 600 grams of hemp coal, and then add in 500 
grams of lampblack. Thereafter, tumble the mixture at 350 RPM for about 2 hours. Thereafter, add in 1400 grams of potassium 
perchlorate, and then continue to tumble the mixture at 350 RPM for an additional 1 hour. Thereafter, add in 100 grams of potassium 
dichromate, and then finally add in 40 grams of glutinous rice starch. Thereafter, continue to tumble the mixture at 200 RPM for 
about 2 hours. Thereafter, place the mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 450 
milliliters of acetone, and then blend the entire mixture on moderate speed to form a uniform dough. Note: more solvent may need to 
be added. Thereafter, the mixture is ready for use. To use, the mixture needs to be rolled into balls of any desired diameter, for use as 
cores in aerial shells. The balls should then be cured in an oven at moderate temperature in the usual manner. 

Burn rate: Rapid. ) 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 


_ Tendency to cake: None. 


Explosive ability: Explodes when confined. 


= 2 > J 


Classification: Deflagrating explosive (classified as explosive). 
Use: Used as a bursting charge. 


07-06-031A: Priming composition with permanganate oxidizer: 


Intoa suitable mixing bowl, equipped with motorized stirrer, place 100 milliliters of hexane (do not use alcohol), and then add in 470 
eee of iron powder, and then followed by 540 grams of potassium permanganate. Thereafter, blend the entire mixture on 
oderate speed to form a uniform dough. Thereafter, place the material onto a shallow pan or tray, and then allow it to thoroughly air 
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dry. Once it is, place the dried mixture into a suitable ball mill, filled with 300 grams of light Teflon coated steel shot, and then tumble Se c tion 7: Miscellaneous Compositions 
the mixture at 75 RPM for about 1 hour. Thereafter, the mixture is ready for use. To use, the mixture should be slightly wetted, and 
then rolled onto stars to form a light coating. The mixture can also be pressed into tablets or similar shapes if desired under pressure 
for any desired purpose. In either case, allow the priming mixture to air-dry (if wetted). 
Burn rate: Rapid. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): N/A 


- Miscellaneous Compositions in this section - 
1. 07-07-001A: Classic magnesium flare composition for 2. 07-07-001B: Classic green torch composition for various 
various uses: 36% magnesium, 23% potassium perchlorate, uses: 41.6% barium chlorate, 33.33% barium nitrate, 16.66% 
23% barium nitrate, 13% PVC, 5% polyester resin calomel, 8.33% shellac, 0.08% impurities 


~ 


uses (with increased burn rate): 83.33% barium nitrate, uses: 55.55% potassium perchlorate, 22.22% copper 


sae of ree es N/A 12.5% K.D. gum, 2% ammonium chloride, 2% potassium acetoarsenite, 11.11% dextrin, 11.11% calomel, 0.01% mixed 
endency : . we sa ace 
Explosive ability: May explode under certain conditions—percussion, ect., chlorate, 0.17% impurities residue 


5. 07-07-001E: Classic blue torch composition for various 6. 07-07-001F: Classic blue torch composition for various 


Percentage: 53.46% potassium permanganate, 46.53% potassium permanganate, 0.01 % residual balance 


; : : ; ; ae uses (with increased combustion rate): 58.5% potassium uses (fortified with asphaltum): 72.7% potassium perchlorate, 
Classification: Deflagr ating explosive ned aS eaBIONe): perchlorate, 21.9% sulfur, 14.6% copper ammonium sulfate, 18.18% copper ammonium chloride, 6% an 3% asphaltum, 
Use: Used to prime stars and other compositions. 4.8% lactose, 0.2% residues 0.12% impurities 
7. 07-07-001G: Classic purple torch composition for various | 8. 07-07-001H: Classic amber torch composition for various 
uses: 30% potassium perchlorate, 23.33% strontium nitrate, uses: 38% strontium nitrate, 16.12% potassium perchlorate, 
20% copper-Il-oxide, 16.66% sulfur, 10% calomel, 0.01% 12.9% sodium oxalate, 8% shellac, 4.83% sulfur, 0.15% mixed 
mixed balance 
19, 07-07-002A: Classic “aluminum” white torch composition | 10. 07-07-003A: Classic whistle composition for use in bottle 


rockets, and ground devices: 72.54% potassium perchlorate, 
27.5% sodium salicylate 

1207-07-005A: Advanced whistle mixture for use in bottle 
rockets and ground devices: 39.98% potassium chlorate, 


for various uses: 52% potassium perchlorate, 24% aluminum 
owder, 20% flaked aluminum, 4% dextrin 

11. 07-07-004A: Classic whistle mixture for use in bottle 
rockets and ground devices: 70% potassium perchlorate, 30% 


sodium benzoate 29.98% potassium nitrate, 9.99% paraffin oil, 9.99% sodium 
salicylate, 9.99% sodium chlorate, 0.0499% red iron oxide, 
= 0.201% residue 
13. 07-07-006A; Classic whistle mixture for use in bottle 14. 07-07-007A: Delay composition used in stars: 60% 
rockets and ground devices: 75% potassium chlorate, 25% barium chromate, 26% zirconium/nickel alloy, 14% potassium 
gallie acid erchlorate 


15. 07-07-007B: Changing relay composition used in stars: 16. 07-07-008A: Pyrotechnic composition for generating 
35% potassium nitrate, 35% potassium perchlorate, 24% hemp | snakes (Pharaoh snakes): 93.75% mercuric thiocyanate, 
coal, 6% glutinous rice starch 4.6875% “dragant”, 1.5625% gum Arabic binder 

| 17. 07-07-009A: Classic magnesium flare: 55.55% 18. 07-07-010A: Classic green torch composition: 37.5% 


magnesium, 38.88% sodium nitrate, 5.55% laminac, 0.02% potassium perchlorate, 31.25% barium nitrate, 18.75% sulfur, 
| impurities 12.5% guar gum 
19. 07-07-011A: Interesting “whistle” composition: 70% 20. 07-07-012A: Delay composition for stars, rockets, and 
potassium dinitrophenate, 30% potassium nitrate other purposes: 90% barium chromate, 10% boron 
21. 07-07-013A: Changing relay composition for use in stars: | 22. 07-07-014A: Alternative fire dust composition: 8/% 
81% potassium perchlorate, 13% red gum, 6% glutinous rice potassium perchlorate, 13% red gum, 6% glutinous rice starch, 
starch 
23. 07-07-015A: Reverse incendiary agent for use in ignition | 24. 07-07-016A: Specialty loud whistling compound for 
compositions: 80% lead tetraoxide, 20% ferro/silicon alloy fireworks: 75% picric acid, 25% potassium nitrate (99% picric 


acid potassium salt complex) 
3. 07-07-017A: Specialty whistling compound for 
fireworks: 65.42% potassium nitrate, 18.69% picric acid, 
4.67% magnesium carbonate, 4.67% animal glue, 3.73% black 
owder, 2.8% Paris green, 0.02% residual balance 


07-07-001A: Classic magnesium flare composition for various uses: 

Into a suitable empty ball mill, place 175 grams of standard magnesium powder, followed by 15 milliliters of linseed oil. Thereafter, 
tumble the mixture on low RPM for about 10 minutes to coat the magnesium with linseed oil. Thereafter, place this coated magnesium 
into a suitable mixing drum, or bowl, equipped with a motorized stirrer in the usual means, followed by 65 grams of fine grained 
PVC, followed by 25 grams of any standard polyester resin (fine grained), followed by 112.5 grams of barium nitrate, and then 
followed by 112.5 grams of potassium perchlorate. Thereafter, add in about 175 milliliters of ether or acetone, and then blend the 
mixture for about 15 minutes to form a paste. Thereafter, place the mixture onto a shallow pan or tray, and allow the mixture to 
thoroughly dry. Once it has, place the dried mass into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of the usual 
manner, and then tumble the mixture for about 30 minutes at 200 RPM to form a uniform powder. Thereafter, the mixture is ready for 
use. To use, the dried mixture simply needs to be pressed into any cone, fountain, mold, or any suitable tube, body, ect, under a 
pressure of about 10,000 psi, in the usual manner. 
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Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 % 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 36% magnesium, 23% potassium perchlorate, 23% barium nitrate, 13% PVC, 5% polyester resin 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for generating large amounts of lighting effects. 


07-07-001B: Classic green torch composition for various uses: 

Into a suitable empty ball mill, place 200 grams of standard calomel compound, followed by 100 grams of shellac, followed by 400 
grams of barium nitrate, and then followed by 500 grams of barium chlorate. Thereafter, add in about 175 milliliters of alcohol, and 
then blend the mixture until the bulk of the alcohol evaporates. Note: a vacuum can be applied to speed up the evaporation. Thereafter, 
the mixture is ready for use. To use, the moistened mixture simply needs to be pressed into any cone, fountain, mold, or any suitable 
tube, body, ect, under a mild pressure, in the usual manner, and then allowed to dry. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 41.6% barium chlorate, 33.33% barium nitrate, 16.66% calomel, 8.33% shellac, 0. 08% impurities 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating slow burning fire effects 


07-07-001C: Classic green torch composition for various uses (with increased burn rate): 

Into a suitable empty ball mill. place 50 grams of standard ammonium chloride, followed by 300 grams of commercially available 
K.D. gum, followed by 50 grams of, potassium chlorate, and then followed by 2000 grams of barium nitrate. Thereafter, add in about 
500 milliliters of hexane, and then tumble the mixture at 150 RPM until the bulk of the hexane evaporates. Note: a vacuum can be 
applied to speed up the evaporation, and is preferred. Thereafter, the mixture is ready for use. To use. the moistened mixture simply 
needs to be pressed into any cone, fountain, mold, or any suitable tube, body, ect, under a mild pressure, in the usual manner, and then 
allowed to dry. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 to 6 2 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 83.33% barium nitrate, 12.5% K.D. gum, 2% ammonium chloride, 2% potassium chlorate, 0.17% impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating brilliant burning fire effects. 


07-07-001D: Classic blue torch composition for various uses: 

Into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual means, place 100 grams of calomel, followed by 
200 grams of copper acetoarsenite (Paris green), followed by 100 grams of dry dextrin, and then add in 100 milliliters of ether. 
Thereafter, blend the mixture for about 5 minutes. Note: wear gloves when handling copper acetoarsenite, which is highly toxic). 
Thereafter, add in 500 grams of potassium perchlorate, and then continue to blend the mixture for about 30 minutes. After 30 
minutes, the mixture is ready for pressing. To do so, simply press it under mild pressure into any cone, fountain, mold, tube, container, 
ect., in the usual manner, and then allow the devices to dry at room temperature, or in an oven at low heat. Vacuum can be applied, 
and is preferred. 

Burn rate: Unknown. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 
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Miscellaneous Firework Compositions 
Explosive ability: None. 
Percentage: 55.55% potassium perchlorate, 22.22% copper acetoarsenite, 11.11 % dextrin, 11.11% calomel, 0.01% mixed residue 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for generating brilliant burning fire effects. 


07-07-001E: Classic blue torch composition for various uses (with increased combustion rate): 

As before, into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual means, place 90 grams of flours of 
sulfur, followed by 20 grams of lactose, followed by 60 grams of copper ammonium sulfate, and then add in 100 milliliters of ether 
Thereafter, blend the mixture for about 5 minutes. Thereafter, add in 240 grams of potassium perchlorate, and then continue to blend 
the mixture for about 30 minutes. After 30 minutes, the mixture is ready for pressing. To do so, simply press it under mild pressure 
into any cone, fountain, mold, tube, container, ect., in the usual manner, and then allow the devices to dry at room temperature, or in 
an oven at low heat. Vacuum can be applied, and is preferred. 

Burn rate: Unknown. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 (based on burn rate). 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58.5% potassium perchlorate, 21.9% sulfur, 14. 6% copper ammonium sulfate, 4.8% lactose, 0.2% residues 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating brilliant buming fire effects. 


07-07-001F: Classic blue torch composition for various uses (fortified with asphaltum): 

As before, into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual means, place 20 grams of asphaltum, 
followed by 40 grams of stearin, followed by 120 grams of copper ammonium chloride, and then add in 100 milliliters of ether. . 
Thereafter, blend the mixture for about 5 minutes. Thereafter, add in 480 grams of, ‘potassium perchlorate, and then continue to blend 
the mixture for about 30 minutes. After 30 minutes, the mixture is ready for pressing. To do so, simply press it under mild pressure 
into any cone, fountain. mold, tube, container, ect., in the usual manner, and then allow the devices to dry at room temperature, or in 
an oven at low heat. Vacuum can be applied, and is preferred. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Typical. 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 72.7% potassium perchlorate, 18.18% copper ammonium chloride, 6% stearin, 3% asphaltum, 0.12% impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating brilliant buming fire effects. 


07-07-001G: Classic purple torch composition for various uses: 

Into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual manner, place 100 grams of flours of sulfur, 
followed by 60 grams of calomel, followed by 120 grams of copper-H-oxide, and then add in 100 milliliters of acetone, and then 
blend the mixture for about 15 minutes. Thereafter, add in 180 grams of potassium perchlorate, and then followed by 140 grams of 
strontium nitrate, and then continue to blend the mixture for about 30 minutes to form a mild paste. Thereafter, place the mass onto a 
shallow pan or tray, and allow it to thoroughly air dry. Thereafter, place the dried mass into a clean ball mill, filled with 200 grams of 
Teflon coated steel shot in the usual diameter, and then tumble the mixture for about 1 hour at 200 RPM to form a uniform powder. 
Thereafter, the mixture is ready for use. To use, simply press the mixture into any cone, fountain, tube, container, ect., in the usual 
manner under high pressure, say about 10,000 psi. The mixture is then readily ignited. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 30% potassium perchlorate, 23.33% strontium nitrate, 20% copper-II-oxide, 16.66% sulfur, 10% calomel, 0.01% 
mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 


Miscellaneous Firework Compositions 
Use: Used in fireworks for generating brilliant burning fire effects. 


07-07-001H: Classic amber torch composition for various uses: 

Into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual manner, place 60 grams of flours of sulfur, 
followed by 100 grams of shellac, followed by 160 grams of sodium oxalate, and then add in 250 milliliters of acetone, and then 
blend the mixture for about 15 minutes. Thereafter, add in 200 grams of potassium perchlorate, and then followed by 720 grams of 
strontium nitrate, and then continue to blend the mixture for about 30 minutes to form a mild paste. Thereafter, place the mass onto a 
shallow pan or tray, and allow it to thoroughly air dry. Thereafter, place the dried mass into a clean ball mill, filled with 200 grams of 
Teflon coated steel shot in the usual diameter, and then tumble the mixture for about 1 hour at 200 RPM to form a uniform powder. 
Thereafter, the mixture is ready for use. To use, simply press the mixture into any cone, fountain, tube, container, ect., in the usual 
manner under high pressure, say about 10,000 psi. The mixture is then readily ignited. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 on average, may burn at 6 depending on degree of pressing. 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 58% strontium nitrate, 16.12% potassium perchlorate, 12.9% sodium oxalate, 8% shellac, 4.83% sulfur, 0.15% mixed 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating brilliant burning fire effects. 


07-07-002A: Classic “aluminum” white torch composition for various uses: 

As before. into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual manner, place 50 grams of dextrin, 
followed by 250 grams of flaked aluminum (commercial standard grade), followed by 300 grams of aluminum powder of average 
mesh, and then add in 250 milliliters of acetone, and then blend the mixture for about 15 minutes. Thereafter, add in 650 grams of 
potassium perchlorate, and then continue to blend the mixture for about 30 minutes to form a mild paste. Thereafter, place the mass 
onto a shallow pan or tray, and allow it to thoroughly air dry. Thereafter, place the dried mass into a clean ball mill, filled with 200 
grams of Teflon coated steel shot in the usual diameter, and then tumble the mixture for about 1 hour at 200 RPM to form a uniform 
powder. Thereafter, the mixture is ready for use. To use, simply press the mixture into any cone, fountain, tube, container, ect., in the 
usual manner under high pressure, say about 10,000 psi. The mixture should be ignited using any ignition composition. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 52% potassium perchlorate, 24% aluminum powder, 20% flaked aluminum, 4% dextrin 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating brilliant burning fire effects. 


07-07-003A: Classic whistle composition for use in bottle rockets, and ground devices: 

Into a suitable horizontal ball mill, filled with 250 grams of Teflon coated steel shot of 1 millimeter in diameter, and then add in 362.5 
grams of potassium perchlorate, and then followed by 137.5 grams of sodium salicylate. Thereafter, rotate the ball mill at 250 RPM 
for about 2 hours to form a uniform mixture. Thereafter, place the rotated mixture into a suitable mixing bowl, equipped with 
motorized stirrer, or blender, and then add in 150 milliliters of dry hexane, and then blend the mixture on moderate speed for about 15 
to 20 minutes. Thereafter, the pasty mass is ready for use. To use, the paste needs to be pressed under high pressure into any desirable 
rocket motor, container, tube, mold, ect., and then allow the devices to thoroughly cure for several days or so. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 to 6 (depends on the amount of pressure used to press the mixture). 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 72.54% potassium perchlorate, 27.5% sodium salicylate 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating loud whistling sound. 
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07-07-004A: Classic whistle mixture for use in bottle rockets and ground devices: 
Into a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual manner, place 350 grams of potassium 
perchlorate, and then followed by 150 grams of sodium benzoate. Thereafter, add in 150 milliliters of hexane, and then blend the 
mixture i about 30 minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture under high pressure into any 
ae ee es mold, or bottle rocket in the usual manner, and then allow the devices to cure for several days at room 
Burn rate: Typical. 
Waiter resistance: Very good. 
Stability: Can be stored for many years. 
FS ie : . 6 (depends on pressed composition—loose composition may not whistle very well). 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 70% potassium perchlorate, 30% sodium benzoate 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for generating loud whistling effects. 


Aioeatirs Advanced whistle mixture for use in bottle rockets and ground devices: 
to a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual manner. illili 

. ; , place 250 milliliters of hexane, followed 
by 200 grams of paraffin oil, followed by 200 grams of sodium salicylate, followed by 200 grams of sodium chlorate, and then 
blend the mixture on moderate speed for about 30 minutes. Thereafter, add in 800 grams of potassium chlorate, followed by 600 
grams of potassium nitrate, and then followed by I gram of red iron-III-oxide, and then continue to blend the mixture for about 30 
minutes. Thereafter, place the blended mass onto a shallow tray or pan, and allow it to thoroughly air-dry. Once it has, place the dried 
ee ee ee bail mill, filled with small diameter Teflon coated steel shot, and then tumble the mixture on low RPM for about 1 

our. Finally, the mixture is ready for use. To use, the composition simply needs to be pressed under hi i 
container, mold, or bottle rocket in the usual manner. a * a aaa 
Burn rate: Typical. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 to 6 (depends on pressed composition—loose composition i 
Tee aricaien GaAs position may not whistle very well). 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 39.98% potassium chlorate, 29.98% potassium nitrate, 9.99% para, i i j 
, ao, ,&o. in oil, 9.99% sod 999 [ 

chlorate, 0.0499% red iron oxide, 0.201% residue ee Seen orsid Sgeet Ee 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for generating loud whistling effects. 


eden tees Classic leach mixture for use in bottle rockets and ground devices: 

o a suitable mixing bowl, or blender, equipped with motorized stirrer in the usual manner, place 37 j 

and then followed by 125 grams of gallic acid. Thereafter, add in 150 milliliters of meinen ae aie Sperm 
about 30 minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture under high pressure into any cone, tube 
container, mold, or bottle rocket in the usual manner, and then allow the devices to cure for several days at room tem erature 
Burn rate: Typical. : 
Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 to 6 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 75% potassium chlorate, 25% gallic acid 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for generating loud whistling effects. 


ee Delay composition used in stars: 
to a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in di 
; g in diameter, place 140 grams of potassium 
Pe followed by 260 grams of powdered zirconium/nickel alloy containing 50% zirconium and 50% nickel. ee 
ey by 600 grams of barium chromate. Thereafter, tumble the mixture at 300 RPM for about 1 hour to form a uniform powder. 
ereafier, the mixture is ready for use. To use, the mixture needs to be wetted with a little alcohol to form a paste, and then the coat 
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the desired star (before the star is completely formed), and then allow the composition to dry. The layer can be 1 to 10 millimeters 
thick. 
Burn rate: Typical. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 to 6 
Ease of ignition (1 to 10): 8 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 60% barium chromate, 26% zirconiun/nickel alloy, 14% potassium perchlorate 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in stars—this composition is put between two layers in a star. 


07-07-007B: Changing relay composition used in stars: 

Into a suitable ball mill, filled with 150 grams of Teflon coated steel shot of 5 millimeters in diameter, place 60 grams of glutinous 
rice starch, followed by 240 grams of hemp coal, followed by 350 grams of potassium nitrate, and then tumble the mixture at 250 
RPM for about 1 hour to form a uniform powder. Thereafter, add in 350 grams of potassium perchlorate, and then continue to tumble 
the mixture at 250 RPM for another hour. Thereafter, the mixture is ready for use. To use, the mixture needs to be wetted with a little 
alcohol to form a paste, and then coated on the desired star (between the various layers of the star), and then allow the composition to 
dry. The layer can be 1 to 10 millimeters thick. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 to 6 

Ease of ignition (1 to 10): 8 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 35% potassium nitrate, 35% potassium perchlorate, 24% hemp coal, 6% glutinous rice starch 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in stars—this composition is put between two layers in a star. 


07-07-008A: Pyrotechnic composition for generating snakes (Pharaoh snakes): 

Into a large suitable beaker or container, place 2000 milliliters of cold water, and then add and dissolve 335 grams of dry mercuric 
nitrate. Thereafter. into a separate large beaker, add 1000 milliliters of cold water, and then add and dissolve 180 grams of potassium 
thiocyanate. Thereafter, gently combine both solutions, and then stir the mass for about 10 minutes. After 10 minutes, filter-off the 
precipitated mass, wash with water several times, and then vacuum dry or air-dry the washed mass. Now, into a suitable mixing bowl, 
equipped with a motorized stirrer, place 300 grams of the dried products obtained before, followed by 15 grams of “Dragant”, and 
then followed by 5 grams of gum Arabic. Thereafter, add in 75 milliliters of acetone, and then blend the mixture until the bulk of the 
acetone evaporates. Once that point has been achieved, the mixture is ready for use. To use, the semi-dry mass needs to be pressed 
into molds or pellet shapes ranging from 5 to 15 millimeters in diameter by 5 to 15 millimeters in thickness under high pressure, and 
then the pressed pellets needs to be dried for 24 hours or more. 

Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 7 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 93.75% mercuric thiocyanate, 4.6875% “dragant”, 1.5625% gum Arabic binder 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in snakes to produce voluminous snaky/winding ash tails. 

Note: numerous modifications to this process exist. 


07-07-009A: Classic magnesium flare: 
Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 700 grams of sodium nitrate, followed by 100 


grams of laminac, and then followed by 1000 grams of standard commercially available magnesium powder. Thereafter add in 400 
milliliters of hexane, and then blend the mixture on moderate speed for about 1 hour. Thereafter, the mixture is ready for use. To use, 
the mixture should be pressed into tablets, rolled into stars of any desired diameter, or pressed into tubes, containers, or any desired 
material in the usual manner. 

Burn rate: Typical. 
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Water resistance: Very good. 


Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55.55% magnesium, 38.88% sodium nitrate, 5.55% laminac, 0.02% impurities 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making bright light effects. 


07-07-010A: Classic green torch composition: 

Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 600 grams of sulfu 

of guar gum, followed by 1000 grams of barium nitrate, and then followed by 1 300 pede rnc aban tea laa 
: 600 a of acetone, and then blend the mixture on moderate speed for about 1 hour. Thereafter, the mixture is ready for use 
: ae aie ih aaa aie. into tablets, rolled into stars of any desired diameter, or pressed into tubes, containers, or any 
Burn rate: Typical. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 4 

Ease of ignition (1 to 10): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 37.5% potassium perchlorate, 31.25% barium nitrate, 18.75% sulfur, 12.5% guar guin 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making flares for the usual purposes. 


07-07-011A: Interesting “whistle” composition: 

Into a suitable ball mill, filled with 300 grams of heavy Teflon coated steel shot, place 1400 grams of potassium dinitrophenate, and 
then followed by 600 grams of potassium nitrate. Thereafter, add in 150 milliliters of acetone, and then tumble the mixture at 100 
RPM for about 2 hours. Thereafter, place this mixture into a suitable mixing drum or similar container, equipped with mororized 
stirrer, and then add in 350 milliliters of acetone, and then blend the mixture on moderate speed for about 1 hour. Thereafter, the 
mixture is ready for use. To use, the mixture should be pressed into rockets of the desired size, and then cure the rockets in an oven at 
moderate temperature. 

Burn rate: 0.05 to 0.15 inches per second at 100 psi. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 8 

Ease of ignition (1 to 10): 7% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 70% potassium dinitrophenate, 30% potassium nitrate 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for whistling rockets. 


07-07-012A: Delay composition for stars, rockets, and other purposes: 

Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 300 milliliters of acetone, and then add in 900 
grams of barium chromate, and then followed by 100 grams of finely powdered boron. Thereafter, blend the mixture for about 45 
minutes to form a uniform dough. Thereafter, the mixture is ready for use. To use, simply press it into any desired shape for any 
desired purpose, or insert an electrical bridge wire into a small sample for use in electric igniters. In either case, the dough should be 
cured in an oven at moderate temperature in the usual manner. : 7 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: May explode under extreme conditions, but not likely. 

Percentage: 90% barium chromate, 10% boron 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
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Miscellaneous Firework Compositions 
Use: Used in electric igniters, and for delays in smoke devices and other devices. 


07-07-013A: Changing relay composition for use in stars: 

Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 500 milliliters of hexane, and then add in 120 
grams of glutinous rice starch, followed by 260 grams of red gum, and then followed by 1620 grams of potassium perchlorate. 
Thereafter, blend the mixture for about 45 minutes to form a uniform dough. Thereafter, the mixture is ready for use. To use, simply 
press it into any desired shape for any desired purpose, or insert an electrical bridge wire into a small sample for use in electric 
igniters. In either case, the dough should be cured in an oven at moderate temperature in the usual manner. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 81% potassium perchlorate, 13% red gum, 6% glutinous rice starch 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Place between two layers of star composition to change effects. 


07-07-014A: Alternative fire dust composition: 

Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 500 milliliters of hexane, and then add in 120 
grams of glutinous rice starch, followed by 260 grams of red gum, and then followed by 1620 grams of potassium perchlorate. 
Thereafter, blend the mixture for about 45 minutes to form a uniform dough. Thereafter, the mixture is ready for use. To use, simply 
press it into any desired shape for any desired purpose, or insert an electrical bridge wire into a small sample for use in electric 
igniters. In either case, the dough should be cured in an oven at moderate temperature in the usual manner. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 81% potassium perchlorate, 13% red gum, 6% glutinous rice starch 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used to create large fire spreads of sparks. 


07-07-015A: Reverse incendiary agent for use in ignition compositions: 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 1600 grams of lead tetraoxide, and then add in 400 
grams of powdered ferro/silicon alloy. Thereafter. tumble the mixture at 500 RPM for about 3 hours. Thereafter, the composition is 
ready for use. To use, the mixture simply needs to pressed into tablets or pellets under high pressure in the usual manner. Use a 
magnesium based ignition composition for proper burn. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 80% lead tetraoxide, 20% ferro/silicon alloy 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to ignite “difficult to ignite” compositions. 


07-07-016A: Specialty loud whistling compound for fireworks: 

Into a very large suitable beaker, or similar container, equipped with motorized stirrer, place 2340 milliliters of warm water, and then 
add and dissolve 30 grams of picric acid. Thereafter, boil the mixture at 100 Celsius. In the meantime. into a second beaker or similar 
container, place 30 milliliters of warm water, and then add and dissolve 10 grams of potassium nitrate. Thereafter, once the picric 
acid solution begins to boil, slowly add in, in small portions at a time, the potassium nitrate solution, while rapidly blending the picric 
acid mixture. After the addition of the potassium nitrate, continue to boil and stir the whole mixture for about 10 to 15 minutes. 
Thereafter, remove the heat source, and allow the mixture to cool to room temperature. Now, add in 2000 milliliters of acetone, and 
then continue to blend the whole mixture for about 15 minutes. Thereafter, filter-off the insoluble mass, and then vacuum dry or air- 
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dry it. Note: the acetone can be recovered by distillation or some other means. Once the filtered-off mass has been dried, it should be 
ball milled for about 30 minutes to finely grind it, and then it needs to be pressed into tubes of any desired diameter under a pressure 


of 15,000 psi. Note: if the pressing is not high enough, the whistling noise, and the loudness th i 
ee g gh, g ; udness thereof may be compromised. 


Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): Unknown. 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 75% picric acid, 25% potassium nitrate (99% picric acid potassium salt complex) 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to make loud whistling fireworks. 


07-07-017A: Specialty whistling compound for fireworks: 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, place 100 grams of picric acid, followed by 350 grams of 

potassium nitrate, followed by 25 grams of magnesium carbonate, followed by 25 grams of standard animal glue, followed by 15 

grams of Paris green, and then followed by 20 grams of black powder. Thereafter, tumble the mixture at 100 RPM for about 48 

minutes. Thereafter, place this tumbled mixture into a suitable beaker, or similar container, equipped with motorized stirrer, and the 

add in 750 milliliters of warm water. Thereafter, boil the mixture at 100 Celsius with constant stirring for about 20 minutes. ‘ 

Thereafter, remove the heat source, and allow the mixture to cool to room temperature. Thereafter, place the mixture into epresane 

machine, or equivalent, and press-out the water. Thereafter, the mixture needs to be placed onto a shallow pan or tray, and allowed to 

thoroughly air-dry. Once it has, the mixture needs to be ball milled, or equivalent, to reduce the dried mass to a fine powder 

paca the mixture is ready for use. To use, the mixture needs to be pressed into tubes of any desired diameter under a prosgure of 
000 psi. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10):5% 

Ease of ignition (1 to 10): Unknown. 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 65.42% potassium nitrate, 18.69% picric acid, 4.679% i 9 i 9, 

Spa eae ms ee. p 4.67% magnesium carbonate, 4.67% animal glue, 3.73% black powder, 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to whistling fireworks with report. 
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ADN Test Compositions for Fireworks 
Section 8: ADN Test Compositions for Fireworks 


- ADN Compositions in this section - 


1. 07-08-001A: Moderate velocity rocket propellant: 
51.42% ADN, 40% potassium salicyelate, 8.57% aluminum 
powder, 0.01% mixed residual balance 


2. 07-08-002.A: General-purpose ADN Propellant: 
43.47% ADN, 28.26% ammonium perchlorate, 13.04% 
aluminum powder, 8.15 % Teflon, 5.43% Epoxy resin, 1.63% 
copper chromite burn catalyst, 0.02% mixed balance 


3. 07-08-003A: Moderate performance propellant: 

46.51% ADN, 22.09% asphaltum, 13 95% sodium nitrite, 
10.46% magnesium powder, 6.97% boron, 0.02% mixed 
balance 

5, 07-08-005A: Pyrotechnic star mixture for aerial 
fireworks: 57.83% ADN, 24.09% magnesium powder, 18.07% 
PVC, 0,01% mixed balance 


4. 07-08-004A: Star pyrotechnic composition: 
48.07% ADN, 36.53% barium chlorate, 15.38% shellac, 0.02% 
balance 


6. 07-08-006A: Star composition for aerial fireworks: 
48.78% ADN, 26.82% magnesium, 18.29% PVC powder, 6.09% 
copper-Il-chloride, 0,02% mixed residual balance 


7. 07-08-007A: Star composition for aerial fireworks: 
40.33% ADN, 26.89% barium nitrate, 11.76% red gum, 10.08% 
parlon compound, 5.04% dextrin, 4.2% sulfur, 1.68% wood 
charcoal, 0.02% balance 


8. 07-08-008A: Star composition for aerial fireworks: 
56.6% ADN, 18.86% copper-I-oxide, 16.03 % sulfur, 5.66% 
shellac, 2.83% dextrin binder, 0. 02% residue 


9. 07-08-009A: Star composition with bushy flame: 

62.5% ADN, 18.75% PVC, 9.375% copper-Il-oxide, 9.375% red 
phosphorus 

11. 07-08-011A: Brilliant star composition for aerial use 
(fortified with dextrin): 70% ADN, 10% shellac, 10% cryolite 
synthetic mineral, 10% PVC 


10. 07-08-010A: Brilliant star composition for aerial use: 
39.73% meal powder, 36.42% ADN, 15.89% sulfur, 6.62% 
wood charcoal, 1.32% rosin, 0.02% balance 

12. 07-08-012A: Brilliant star composition for multiple 
purposes: 40.72% ADN, 20.36% gray aluminum powder, 
11.31% flake aluminum, 8.59% magnesium oxalate, 8.14% 
dextrin, 6.33% charcoal, 4. 52% sulfur, 0.03% mixed residual 
balance 


13. 07-08-013A: Star composition for multiple purposes 
(lampblack special): 28.84% ADN, 28.84% lampblack, 24.03% 
charcoal, 8.65% barium peroxide, 4.8% dextrin, 4.8% shellac, 
0.04% balance 


14. 07-08-014A: Star composition for multiple purposes: 
44.44% ADN, 14.81% sulfur, 14.81% coarse aluminum, 11.11% 
antimony sulfide, 7.4% aluminum powder, 7.4% black powder, 
0.03% residues 


15. 07-08-015A: Star composition for multiple purposes: 
51.36% ADN, 21.85% soft wood charcoal, 10.38% antimony 
trisulfide, 6.55% glucose, 4.91% sulfur, 4.91% aluminum, 
0.04% mixed balance 

17. 07-08-017A: Brilliant star composition with silver tail: 
47.61% ADN, 47.61% coarse aluminum, 4.76% rice starch, 
0.02% balance 

19. 07-08-019A: Brilliant strobe star: 23.47% sodium 
chlorate, 18.77% ADN, 16.43% magnesium powder, 14.08% 
sulfur, 8.45% magnalium 50/50 alloy, 8.21% copper-H-oxide, 
3.75% phosphorus pentasulfide, 2.34% hexachloroethane, 
2.34% potassium peroxide, 2.11% nitrocellulose, 0.05% mixed 
residual balance 


16. 07-08-016A: Star composition for multiple purposes: 
49.38% ADN, 29.62% soft wood charcoal, 11.11% sucrose, 
9.87% sodium sulfide, 0.02% mixed balance 


18. 07-08-018A: Beautiful fire dust star composition: 
49% ADN, 40% sulfur, 6% boron, 5% copper-I-chloride 


anhydrous 
20. 07-08-020A: Brilliant strobe star: 32.03% ADN, 26.21% 


sulfur, 11.65% magnalium alloy, 10.67% hexachloroethane, 
6.79% barium nitrate, 4.85% sodium oxalate, 4.85 % antimony 
pentasulfide, 2.91% nitrocellulose, 0.04% mixed balance 


(24. 07-08-021A: Smoke strobe star: 44.9% ADN, 44.9% red 
phosphorus, 5.55% rice starch, 2.77% realgar, 1.85% soft wood 


charcoal, 0.03%% mixed balance 


122, 07-08-022A: Smoke composition for use in fireworks: 


44.82% dve agent, 20.68% ADN, 13. 79% lactose, 10.34% 
copper sulfide, 10.34% potassium chlorate, 0.03% residual 
balance 


23. 07-08-023A: Smoke composition: 47.05% ADN, 23.52% 
PVC, 19.6% hexachlorobenzene, 9.8% Teflon, 0.03% mixed 
balance 


24. 07-08-024A: ADN/Urea-formaldehyde composition for 
fountains/cones: 54.54% ADN, 23.63% urea-formaldehyde 
resin, 16.36% aluminum, 5.45% magnesium oxalate, 0.02% 
mixed balance 


25. 07-08-025A: Standard fountain composition: 

52.17% ADN, 39.13% aluminum powder, 4.34% meal powder, 
4.34% potassium nitrate, 0.02% mixed balance 

27. 07-08-027A: Sparkler composition: 53.5 7% aluminum 
grains, 35.71% ADN, 6.69% shellac, 4.01% coarse iron, 0.02% 
mixed balance 


29. 07-08-029A: Fire composition with multiple uses: 
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26. 07-08-026A: Bengal light composition: 48.24% ADN, 
21.92% charcoal, 17.54% barium peroxide, 7. 89% aluminum 
powder, 4.38% aluminum oxide, 0.03% mixed impurities 

28. 07-08-028A: Fountain composition for use in fountains 
and other purposes: 26.31% ADN, I 7.54% meal powder, 
15.78% potassium oxide, 15.78% aluminum powder, 15. 78% 
soft wood charcoal, 8.77% sulfur, 0.04% mixed balance 


30. 07-08-030A: Sparkler com position for different uses: 


— ADN Test Compositions for Fireworks 
55.94% ADN, 17.48% meal powder, 13.98% orange shellac 63.63% ADN, 13.63% sulfur, 13.63% charcoal, 9.09% 
product, 6.29% ammonium perchlorate, 6.29% coarse iron these flake, 0.02% mixed balance = 


grains, 0.02% mixed residual balance 
| 31. 07-08-031A: Sparkler composition: 50% ADN, 35% 
aluminum powder, 15% dextrin 


32. 07-08-032.A: Pyrotechnic composition for use in cones 
and other devices: 37.03% ADN, 25.92% antimony trisulfide, 
14.81% phosphorus sesquisulfide, 11.11% magnesium peroxide, 
7.4% iron-Ill-oxide, 3.7% chromium trioxide, 0.03% mixed 
balance 


Hewat Moderate velocity rocket propellant: 

to a suitable mixing bowl, blender, or similar container, equipped with motorized stirrer utilizing ic sti 

grams of potassium salicyclate, followed by 75 grams of aluminum powder, followed by 200 ae eae a = 
followed by 450 grams of ADN, and then blend the entire mixture at moderate speed until the bulk of the acetone evaporates leaving 
behind a pasty mass. Thereafter, in the usual fashion, place the pasty mass onto a shallow pan, and allow it to thoroughly air-dry 7 
Thereafter, place the dried mass into a clean ball mill, filled with the usual amount of Teflon coated steel shot of the sual diameter 
and weight, and then tumble the mixture at 150 RPM for about 30 minutes to form a uniform powder. Once a uniform powder has 
Paes it is ready for use. To use, it simply needs to be pressed into any desirable rocket or mold under a pressure of about 
Burn rate: Above moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 9 

Ease of ignition (1 to 10): 9 

Tendency to cake: None. 

Explosive ability: Cannot be detonated under normal conditions. 

Percentage: 51.42% ADN, 40% potassium salicyclate, 8.57% aluminum powder, 0.01% mixed residual balance 

Classification: Deflagrating explosive (classified as propellant). 

Use: Used in fireworks, and homemade rockets for hobbyists and/or enthusiasts. 

Note: the ADN can be replaced with KDN if desired. 


07-08-002A: General-purpose ADN Propellant: 
Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 260 grams o i 
then add in 75 grams of Teflon powder, and then add in 100 milliliters of hexane. Ge one blend aaa ERO . 
evaporates. A vacuum can be used to speed up the process if desired. Thereafter, add in 15 grams of copper-I-chromite, followed by 
400 grams of ADN, followed by 120 grams of aluminum powder, and then followed by 50 grams of epoxy resin liquid and then 
continue to blend the mixture in the absence of air for about 45 minutes. Thereafter, press the mixture into any desired rocket motor 
engine, ect., in the usual manner, and then cure the motors in an oven at moderate temperature until dry and hard 
Burn rate: Above average. , 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): Typical. 
Ease of ignition (1 to 10): Typical. 
Tendency to cake: None. 
= Raa ability: Can only be detonated under influence from high explosives. 

ercentage: 43.47% ADN, 28.26% ammonium perchlorate, 13.04? i g 9 j 
selena menue fe ey E ses 3.04% aluminum powder, 8.15% Teflon, 5.43% Epoxy resin, 1.63% 
Classification: Deflagrating explosive (classified as propellant). 
Use: Used for making rockets for multiple uses. 
Note: the ADN can be replaced with KDN if desired. 


eau Moderate performance propellant: 

toa large beaker or similar container, equipped with motorized stirrer, place 250 milliliters of hexane, and i 

sodium nitrite, followed by 90 grams of finely powdered magnesium der followed by 190 grams of see Pa een 
grams of finely divided boron, and then followed by 400 grams of ADN, and then blend the mixture on moderate speed for about 1 
hour at Toom temperature. After blending for about 1 hour, place the mixture onto a shallow tray or pan, and allow it to partially air- 
dry until only a slightly damp mass remains. Thereafter, press this slightly damp mass into any desirable rocket motor, engine, tube 
ect., under high pressure, and then allow the munition to cure for several days. mee 
Burn rate: 0.2 inches per second at 1000 psi (estimated). 

Water resistance: Very good 

Stability: Can be stored for many years. 


ADN Test Compositions for Fireworks 
Flammability (1 to 10): N/A. 
Ease of ignition (1 to 10): 9 
Tendency to cake: None 
Explosive ability: Stable. 
Percentage: 46.51% ADN, 22.09% asphaltum, 13.95% sodium nitrite, 10.46% magnesium powder, 6.97% boron, 0. 02% mixed 
balance 
Classification: Deflagrating explosive (classified as propellant). 
Use: Can be used in rockets for commercial and/or military use. 


07-08-004A: Star pyrotechnic composition: 

Into a suitable mixing drum, filled with small diameter Teflon coated steel shot, place 250 grams of finely divided ADN, followed by 
190 grams of barium chlorate. Thereafter, tumble the mixture on low speed for about 1 hour. Thereafter, into a suitable beaker or 
similar container, place 100 milliliters of 95% ethyl! alcohol, and then add and dissolve 80 grams of standard commercially available 
shellac, and then stir the mixture to dissolve the bulk of the shellac. Thereafter, add in the ADN/barium chlorate mixture, and then 
blend the mixture (preferably with a motorized stirrer), for about 2 hours at room temperature. Thereafter, place the stirred mixture 
onto a shallow pan, and allow it to thoroughly air-dry. Note: a vacuum apparatus can be used to save solvent and speed up the process. 
Thereafter, place the dried mass into a clean ball mill, fitted with Teflon coated steel shot of the usual diameter, and then tumble the 
mixture for about 1 hour to form a uniform mixture. Thereafter, place the pulverized mass into a clean beaker or similar container, and 
then add in a very small amount of a 50/50 mixture of acetone and water, and then blend the mixture manually to form a paste. 
Thereafter, the paste can be kneaded or rolled into dough like balls (stars), of any desired diameter. Once the stars have been rolled, 
they should be cured in an oven at moderate temperature until dry and hard. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Moderate. 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 48.07% ADN, 36.53% barium chlorate, 15.38% shellac, 0.02% balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making effects stars for use in rockets, mortars, and other aerial display fireworks. 

Note: the ADN can be replaced with KDN if desired. 


07-08-005A: Pyrotechnic star mixture for aerial fireworks: 

Into a suitable mixing bowl or container, equipped with motorized stirrer, place 170 milliliters of acetone followed by 150 grams of 
powdered or flaked PVC polymer, and then blend the mixture for about 15 minutes at room temperature. Thereafter, add in 200 grams 
of magnesium powder, and then followed by 480 grams of ADN, and then continue to blend the mixture for about 30 minutes at room 
temperature. Now, add in 150 milliliters of ice-cold water, and then continue to blend the mixture on moderate speed for about 30 
minutes. Thereafter, filter-off the insoluble mass, and then press the filtered-off pasty mass into any desirable shape such as a pellet, 
discs, rods, ect., or dry the filtered-off mass to the point where it forms a pasty dough like mass. Then roll the pasty dough like mass 
into stars of any desired size. Thereafter, bake the stars in an oven at moderate temperature until they are dry and hard. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 57.83% ADN, 24.09% magnesium powder, 18.07% PVC, 0,01% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 

Note: the ADN can be replaced with KDN if desired. 


07-08-006A: Star composition for aerial fireworks: 

Into a suitable beaker or similar container, place 200 milliliters of tetrahydrofuran, and then add and dissolve 150 grams of fine- 
grained PVC powder. Thereafter, add in 220 grams of average commercially available magnesium grains, and then blend the 
mixture for about 15 minutes. Thereafter, add in 400 grams of ADN, and then followed by 50 grams of copper-I-chloride, and then 
continue to blend the mixture for about 1 hour. Thereafter, add in 200 milliliters of ice-cold water, and then stir the mixture for about 5 
minutes. Thereafter, filter-off the insoluble mass, and then place it on a shallow pan and allow it to dry until a thick dough like 
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material is obtained. Once it is, roll the dough like material into stars of any desirable diameter. The stars should be cured in an oven at 
moderate temperature until dry and hard. These stars may need to be primed. 
Burn rate: Typical for star compositions. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 6 % 
Ease of ignition (1 to 10): 7 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 48.78% ADN, 26.82% magnesium, 18.29% PVC powder, 6.09% copper-H-chloride, 0.02% mixed residual balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 
Note: the ADN can be replaced with KDN if desired. 


07-08-007A: Star composition for aerial fireworks: 

Into a suitable beaker or similar container, place 75 milliliters of 95% ethyl alcohol, followed by 75 milliliters of ice-cold water. Then 
add in 140 grams of red gum, followed by 20 grams soft wood charcoal, followed by 120 grams of “Parlon” compound, and then 
followed by 60 grams of powdered dextrin. Thereafter, simply blend the mixture for about 30 to 40 minutes to form a dough 
Thereafter, add in 50 milliliters of acetone followed by 320 grams of barium nitrate, followed by 480 grams of ADN, and finally 
followed by 50 grams of flours of sulfur. Then continue to blend the mixture for about 30 minutes. Now, filter-off a liquid, and 
then place the filtered-off mass onto a shallow pan or tray and allow it to dry to the point that a thick dough is obtained. Once a nice 
dough is obtained, simply roll the dough like material into stars of any desirable diameter. The stars should be cured in an oven at 
moderate temperature until dry and hard. These stars may need to be primed. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40.33% ADN, 26.89% barium nitrate, 11.76% red gum, 10.08% parlon compound, 5.04% dextrin, 4.2% sulfur, 1.68% 
wood charcoal, 0.02% balance ™ 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 

Note: the ADN can be replaced with KDN if desired. 


07-08-008A: Star composition for aerial fireworks: 

Into a suitable mixing bowl or similar container, equipped with motorized stirrer, add in 100 milliliters of acetone. Thereafter, add in 
60 grams of shellac, followed by 30 grams of dextrin, and then followed by 170 grams of powdered sulfur, and then blend the 
mixture for about 10 minutes. Thereafter, add in 200 grams of copper-H-oxide, followed by 600 grams of. ‘ADN, and then blend the 
mixture for about 10 minutes. Thereafter, add in 100 milliliters of 99% isopropyl alcohol (chilled to 0 Celsius), and then continue to 
blend the mixture for about 5 minutes. Thereafter, pour-off any liquid, or filter-off the solid mass. and then allow the mass to dry to 
the point where a dough like material remains. Once it has, the mixture is ready for use. To use, simply roll the mixture into stars of 
any desirable diameter, and then cure the stars in an oven at moderate temperature. This star may or may not need to be primed 
Burn rate: N/A. . 
Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: Possible, but only under severe conditions. 

Percentage: 56.6% ADN, 18.86% copper-II-oxide, 16.03% sulfur, 5.66% shellac, 2.83% dextrin binder, 0.02% residue 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making colored stars for a variety of aerial devices. 

Note: Numerous modifications exist for this process. 

Note: the ADN can be replaced with KDN if desired. 


07-08-009A: Star composition with bushy flame: 
Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot, place 90 grams of fine grained red phosphorus, followed 
by 90 grams of copper-II-oxide, followed by 180 grams of finely divided PVC. Thereafter, tumble the mixture at 300 RPM for about 
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1 hour. Thereafter, place the tumbled mixture into a clean mixing bowl or container, equipped with motorized stirrer, and then add in 
75 milliliters of tetrahydrofuran. Then, add in 600 grams of ADN, and then blend the mixture for about 30 minutes. Now, add in 75 
milliliters of ice water, and then continue to blend the mixture for about 10 minutes. Thereafter, filter-off the insoluble mass, and then 
place it on a tray and allow it to dry but only until a dough like material is obtained (manually blend periodically). Once a dough like 
material is obtained, simply roll the material into stars of any desired diameter, and then cure them in an oven at moderate 


temperature. 

Burn rate: 0.05 inches per second at normal psi 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 6+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 62.5% ADN, 18. 75%, PVC, 9.375% copper-HI-oxide, 9.375% red phosphorus 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 

Note: the ADN can be replaced with KDN if desired. 


07-08-010A: Brilliant star composition for aerial use: 

Into a suitable mixing bowl or similar container, place 175 milliliters of acetone, and then add in 100 grams of finely powdered soft 
wood charcoal, followed by 240 grams of sulfur, followed by 20 grams of rosin, and then blend the mixture for about 10 minutes. 
Now, add in 600 grams of meal powder, and then followed by 550 grams of ADN. Thereafter, blend the mixture until a dough like 


material is obtained. Once a dough like material is obtained, the mixture is ready for use. To use, simply roll the material into stars of 
any desired diameter and then cure in an oven in the usual manner. The stars should be primed in the usual manner. 


Burn rate: Below moderate. 

Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 % 

Ease of ignition (1 to 10): 5+ 
Tendency to cake: None. 


Explosive ability: None. 
Percentage: 39.73% meal powder, 36.42% ADN, 15.89% sulfur, 6.62% wood charcoal, 1.32% rosin, 0.02% balance 


Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used for making colored stars for a variety of aerial devices. 
Note: the ADN can be replaced with KDN if desired. 


07-08-011A: Brilliant star composition for aerial use (fortified with dextrin): 

Into a suitable mixing drum or similar container, equipped with motorized stirrer, place 175 milliliters of 95% ethyl alcohol. 
Thereafter, add in 100 grams of shellac, followed by 100 grams of finely powdered PVC, followed by 100 grams of powdered 
cryolite mineral, and then followed by 700 grams of ADN. Thereafter, blend the mixture on moderate speed for about 30 minutes. 
Thereafter, the mixture is ready for use. To use, simply roll the material into stars of any desired diameter, and then cure the stars in an 
oven at average temperature in the usual means. Prime the stars with any desired primer. 

Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6 % 

Ease of ignition (1 to 10): 7+ 

Tendency to cake: None. 

Explosive ability: Stable—will explode if confined and ignited. 

Percentage: 70% ADN, 10% shellac, 10% cryolite synthetic mineral, 10% PVC 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used for making yellow stars for a variety of aerial devices. 

Note: the ADN can be replaced with KDN if desired. 


07-08-012A: Brilliant star composition for multiple purposes: 
Into a suitable ball mill, filled with 250 grams of Teflon coated steel shot, place 175 milliliters of ether, followed by 1 00 grams of 


flours of sulfur, followed by 140 grams of fine powdered charcoal, and then followed by 190 grams of magnesium oxalate. 
Thereafter, tumble the mixture on low RPM for about 40 minutes. Now, into a suitable mixing bowl, equipped with motorized stirrer. 
place 180 grams of dextrin, followed by 250 grams of flake aluminum, followed by 450 grams of fine “gray” aluminum powder, 
and then followed by 250 milliliters of acetone, and then blend the mixture on moderate speed for about 20 minutes. Thereafter, place 
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shallow pan or tray, and allow it to thoroughly air-dry Thereafter i i 
nto a ig : , place the dried mass into 
ata with 250 grams of heavy Teflon coated steel shot, and then tumble the mixture for about 30 peta ears oe 
aaa see so the sen mixture (containing the magnesium oxalate), into a clean mixing bowl, and then add in ree 

e containing the aluminum. Now, add in 500 milliliters of ice water, and then fi addin 

if ‘ inally add in 900 , 
erin msc and then blend the mixture for about 1 hour to form a uniform dough. Thereafter, the mixture ie pinned T 
simp ae the material into stars of any desired diameter, or roll the material as a second layer on some other rolled ae : nat oe 
cure tt ‘ stars in an oven at moderate temperature until the stars are hard and dry, or press the mixture into any desired shane sa 
pear ane aan zs the usual ae but this is not necessarily needed. This composition can also be used for railing ie 
e. In essence, this mixtur' i j iti : 

a xture can be used in almost any pyrotechnic munition, such as cones, flares, buzz-bombs, 


Burn rate: Above average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 % 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 40.72% ADN, 20.36% gray alumi g i j 
a as SA psa Lenina 1.31% flake aluminum, 8.59% magnesium oxalate, 8.14% dextrin, 
Classification: Deflagrating explosive (classified as pyrotechnic composition) 

Use: Used for making stars for multiple uses. , 


Leia oa ae for multiple purposes (lampblack special): 
© a suitable ball mill, filled with 200 grams of Teflon coated steel shot, place 300 grams of finely powd. 
2 50 grams of shellac, followed by 50 grams of dextrin, and then followed by sO ine Leaf Hee eae a fereunee 

€ mixture on moderate RPM for about 1 hour. Thereafter, into a suitable mixing drum, bowl, or similar containe ati ak 
motorized stirrer, place the tumbled mixture obtained previously, and then add in3 00 grams of ADN and then foll, ee aie 2 
of barium peroxide. Now, add in 125 milliliters of water, and then blend the mixture for about 15 eines The es oe ar 
milliliters of acetone, and then blend the mixture for about 15 minutes to form a uniform dough. Thereafter eal ia an ee 
use. To use, simply roll the material into stars of any desired diameter, or roll the material as a second layer on ce ae eee 
and then cure the stars in an oven at moderate temperature until the stars are hard and dry, or press the mixture int ie de Daa as 
The material can be primed in the usual manner. This composition can also be used for making tail fires fe ‘ eed ae on 
may be used in cones if desired. ~ Cay eee 
Burn rate: 0.06 inches per second in loose form. 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 6+ 
Tendency to cake: None. 
Explosive ability: None. 

* a 

aN 28.84% ADN, 28.84% lampblack, 24.03% charcoal, 8.65% barium peroxide, 4.8% dextrin, 4.8% shellac, 0.04% 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used in tail fires, and for aerial devices. 
Note: the ADN can be replaced with KDN if desired. 


oe Star composition for muitiple purposes: 

to a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 40 grams of fine j 

hie halen He saat coarse aluminum, followed by 40 grams of black powder, followed by ee PoRr adit ea 

sa reas és ge ee lee of sulfur. Thereafter, add in 100 milliliters of acetone, and then blend the mixture for about 30 

se eae on ’ anit add in 240 grams of ADN, and then continue to blend the mixture on moderate speed for 

ital raat: en a on ough-like material. Thereafter, the mixture is ready for use. To use, the mixture simply needs to be 

any desired diameter, or rolled over an existing star to form a second layer. Note: the stars should then be cured in 
oven at moderate temperature in the usual manner. The composition can be sieved through any desired mesh i 

or pressed into tablets, rods, or pellets of any desired size. Priming may or may not be needed peers 

Burn rate: Average. - ) 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5% 
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Tendency to cake: None. 
Explosive ability: None. 
Percentage: 44.44% ADN, I 4.81% sulfur, 14.81% coarse aluminum, 11.11% antimony sulfide, 7.4% aluminum powder, 7.4% 
black powder, 0.03% residues 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used in stars for mortars and rockets, but can also be used in cones, fountains, and the like. 
Note: the ADN can be replaced with KDN if desired. 


07-08-015A: Star composition for multiple purposes: 

Into a suitable mixing bowl, or similar container, equipped with motorized stirrer, place 90 grams of flours of sulfur, followed by 400 
grams of powdered soft wood charcoal, and then followed by 190 grams of antimony trisulfide. Thereafter, add in 200 milliliters of 
95% ethyl alcohol, and then blend the mixture on moderate speed for about 15 minutes. Now, into a separate mixing bowl, equipped 
with motorized stirrer, place 90 grams of spherical aluminum, followed by 940 grams of ADN, and then followed by 120 grams of 
dry glucose powder. Thereafter, ‘add in 300 milliliters of acetone, and the blend the mixture on moderate speed for about 15 minutes. 
Thereafter, once both mixtures have been blended, add both mixtures to a third, clean mixing bowl, equipped with another motorized 
stirrer, and then blend the combined mixture for about 40 minutes. Thereafter, the mixture is ready for use. To use, simply roll the 
material into stars of any desired diameter, or roll the material onto existing stars to form a second coating, and then cure the stars in 
an oven at moderate temperature until dry and hard. The mixture can also be used as a rocket propellant for small and moderate sized 
rockets (will produce a brilliant fire trail). The mixture can also be used in the form of a loose powder, or grains of any desired sieve 
size for any desired purpose (mainly for making brilliant fire trails). 

Burn rate: Above Moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 7 

Ease of ignition (1 to 10): 6% 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 51.36% ADN, 21.85% soft wood charcoal, 10.38% antimony trisulfide, 6.55% glucose, 4.91% sulfur, 4.91% 
aluminum, 0.04% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used in stars for mortars and rockets (for producing brilliant fire trails), but can also be used in cones, fountains, and for other 


purposes. 


07-08-016A: Star composition for multiple purposes: 

Into a suitable ball mill, filled with 300 grams of Teflon coated steel shot, of the usual diameter, place 400 grams of ADN, followed 
by 240 grams of finely powdered soft wood charcoal. Thereafter, add in 125 milliliters of water. and then tumble the mixture at 150 
RPM for about 1 hour. Thereafter, place this tumbled mixture into a suitable mixing bowl, or any similar container, equipped with 
motorized stirrer, and then add in 150 milliliters of acetone. Thereafter, add in 90 grams of sucrose, and then followed by 80 grams of 
finely powdered sodium sulfide anhydrous, and then blend the entire mixture on high speed for about 30 minutes, or until a fine 
dough like material obtained. Note: more solvent may be added if the mixture is too dry. Once a dough-like material has been 
obtained, the mixture is ready for use. To use, simply roll the doughy-like material into stars of any desired diameter, or roll the 
material onto existing stars to form a second layer, and then cure in an oven in the usual manner. The material can also be used as a 
dry powder, or of any desired grain size, or the mixture can be pressed into molds, rods. or pellets of any desired shape for any desired 
use. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 te 10): 5 % 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 49.38% ADN, 29. 62% soft wood charcoal, 11.1 1% sucrose, 9.87% sodium sulfide, 0.02% mixed balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Can be used for multiple purposes. 

Note: the ADN can be replaced with KDN if desired. 


07-08-017A: Brilliant star composition with silver tail: 

Into a suitable mixing drum, bowl, or similar container, equipped with motorized stirrer, place 300 milliliters of ethyl acetate, and then 
add in 500 grams of ADN, followed by 500 grams of coarse aluminum, and then followed by 50 grams of glutinous rice starch. 
Thereafter, blend the mixture on moderate speed for about 30 to 40 minutes to form a uniform dough. Thereafter, the mixture is ready 
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for use. To use, simply roll the material into stars of any desired diameter, or roll the mixture onto existing stars to form a second layer 
of ai thickness, and then cure the stars in an oven at moderate temperature in the usual manner. Priming may or may not be 
needed. 
Burn rate: 0.065 inches per second at 1000 psi 
Water resistance: Good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5% 
Ease of ignition (1 to 10): 5% 
Tendency to cake: None. 
Explosive ability: Stable. 
Percentage: 47.61% ADN, 47.61% coarse aluminum, 4.76% rice starch, 0.02% balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create spectacular looking tail effects. 
Note: the ADN can be replaced with KDN if desired. 


07-08-018A: Beautiful fire dust star composition: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 700 milliliters of acetone, and then add in 980 grams of ADN, and 
then followed by 800 grams of flours of sulfur. Thereafter, blend the mixture on high speed for about 2 hours. Thereafter, place the 
mixture in a warm place, or use a vacuum to allow the bulk of the solvent to evaporate. Once the bulk of the acetone has been 
removed, place the mixture back into the previous mixing bowl, or a clean one, equipped with motorized stirrer in the usual manner, 
and then add in 120 grams of fine grained boron, and then followed by 100 grams of copper-I-chloride anhydrous. Thereafter, add 
in 275 milliliters of hexane, and then blend the mixture on moderate speed for about 30 minutes to form a dough. Note: more hexane 
may need to be added to form a good dough. Once a dough-like material has been achieved, the mixture is ready for use. To use, the 
mixture simply needs to be rolled into stars of any desired diameter, or rolled over existing stars to form a second coating. The stars 
should be cured in an oven at ordinary temperature until dry and hard. The mixture can also be used for multiple purposes. 

Burn rate: Above moderate. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5 4 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 49% ADN, 40% sulfur, 6% boron, 5% copper-I-chloride anhydrous 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful fire dust effects. 

Note: the ADN can be replaced with KDN if desired. 


07-08-019A: Brilliant strobe star: 

Into a suitable empty ball mill, place 15 milliliters of linseed oil, and then add in 360 grams of ‘powdered magnalium 50/50 alloy, and 
then tumble the mixture for about 15 minutes to coat it. Now, into a suitable beaker, place 600 milliliters of acetone, and then gently 
heat the mixture until it begins to boil gently. Thereafter, add in 90 grams of nitrocellulose, and then stir the mixture until the bulk of 
the acetone evaporates. Note: more acetone may need to be added to compensate for evaporation. Thereafter, add in 100 grams of 
hexachloroethane, followed by 600 grams of flours of sulfur, followed by 800 grams of ADN, followed by 360 grams of the linseed 
coated magnalium, prepared in the beginning, and then followed by 160 grams of phosphorus pentasulfide, and then blend the 
mixture, using a motorized stirrer, for about 45 minutes. Note: more acetone may be needed to compensate for lost solvent due to 
evaporation. Now, into a suitable ball mill, filled with 500 grams of Teflon coated steel shot of the usual diameter, place 100 grams of 
potassium peroxide, followed by 350 grams of copper-H-oxide, followed by 700 grams of magnesium powder, and then followed by 
1000 grams of sodium chlorate. Thereafter, add in 250 milliliters of acetone, and then tumble the entire mixture at 100 to 200 RPM 
for about 1 hour. Finally, place this tumbled mixture into the beaker used for the preparation of the first mixture (containing the 
nitrocellulose and gently boiling acetone), and then add in 500 milliliters of additional acetone, and then continue to blend the mixture 
for about 45 minutes. Note: more solvent may be added to compensate for evaporation. Thereafter the dough-like mixture is ready for 
use. To use, the material simply needs to be rolled into stars of any desired diameter, or rolled over existing stars, black powder 
burster, or any other pre-rolled star or composition to form an outer layer in the usual manner. In either case, the end product should 
be cured in an oven at ordinary temperature in the usual manner. Prime with typical priming mixture. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 
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Explosive ability: Stable. 
Percentage: 23.47% sodium chlorate, 18. 77% ADN, 16.43% magnesium powder, 14.08% sulfur, 8.45% magnalium 50/50 alloy, 
8.21% copper-L-oxide, 3.75% phosphorus pentasulfide, 2.34% hexachloroethane, 2.34% potassium peroxide, 2.11% 
nitrocellulose, 0.05% mixed residual balance 
Classification: Deflagrating explosive (classified as pyrotechnic composition). 
Use: Used to create beautiful twinkling strobe effects for multiple purposes. 


07-08-020A: Brilliant strobe star: 

Into a suitable beaker, place 600 milliliters of acetone, and then gently heat the mixture until it begins to boil gently. Thereafter, add in 
60 grams of nitrocellulose, and the stir the mixture until the bulk of the acetone evaporates. Note: more acetone may need to be added 
to compensate for evaporation. Thereafter, add in 660 grams of ADN, followed by 100 grams of antimony pentasulfide, followed by 
140 grams of barium nitrate, followed by 220 grams of hexachloroethane, followed by 540 grams of sulfur, and then followed by 
100 grams of sodium oxalate. Thereafter, blend the mixture, using a motorized stirrer, for about 45 minutes. Note: more acetone may 
be needed to compensate for lost solvent due to evaporation. In the meantime, place 240 grams of magnalium 50/50 alloy into an 
empty ball mill, and then add in 15 milliliters of linseed oil, and then tumble the mixture for about 5 minutes. Thereafter, remove the 
coated magnalium alloy, and then add it to the previous mixture. Note: more acetone may be needed to compensate for loss by 
evaporation. Thereafter, continue to blend the entire mixture for about 15 to 20 minutes. Thereafter. the material should be a uniform 
dough, if not, add more solvent and continue blending to form a nice dough. Thereafter the mixture is ready for use. To use, the 
material simply needs to be rolled into stars of any desired diameter, or rolled over existing stars, black powder burster, or any other 
pre-rolled star or composition to form an outer layer in the usual manner. In either case, the end product should be cured in an oven at 
ordinary temperature in the usual manner. Prime with typical priming mixture. 

Burn rate: Below average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 32.03% ADN, 26.21 % sulfur, 11.65% magnalium alloy, 10.67% hexachloroethane, 6.79% barium nitrate, 4.85% 
sodium oxalate, 4.85% antimony pentasulfide, 2.91% nitrocellulose, 0.04% mixed balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create beautiful twinkling strobe effects for multiple purposes. 

Note: the ADN can be replaced with KDN if desired. 


07-08-021A: Smoke strobe star: 

Into a suitable ball mill, filled with 100 grams of heavy Teflon coated steel shot, place 60 grams of realgar mineral, and then tumble 
it at 300 RPM for about 30 minutes. Thereafter, place this tumbled realgar into a suitable mixing bowl, equipped with motorized 
stirrer, followed by 450 milliliters of 95% ethyl alcohol, and then add in 120 grams of glutinous rice starch, followed by 40 grams of 
powdered soft wood charcoal, followed by 970 grams of powdered red phosphorus, and then followed by 970 grams of ADN. 
Thereafter, blend the mixture on moderate speed for about 15 to 20 minutes to form a uniform mixture. Thereafter, the mixture is 
ready for use. To use, simply roll the mixture into stars of any desired diameter, or roll onto existing stars to form a second coating, 
and then cure the stars in an oven at ordinary temperature. Prime with black powder, or perchlorate in the usual manner. 

Burn rate: Average. 

Water resistance: Good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 10): 5% 

Tendency to cake: None. 

Explosive ability: Stable. 

Percentage: 44.9% ADN, 44.9% red phosphorus, 5.55% rice starch, 2.77% realgar, 1.85% soft wood charcoal, 0.03%% mixed 
balance 

Classification: Deflagrating explosive (classified as pyrotechnic composition). 

Use: Used to create colored smoke effects for multiple purposes. 

Note: the ADN can be replaced with KDN if desired. 


07-08-022A: Smoke composition for use in fireworks: 

Into a suitable ball mill, filled with 200 grams of Teflon coated steel shot of the usual diameter and weight, place 300 grams of 
potassium chlorate, followed by 1300 grams of any combustible dye agent, followed by 400 grams of flours of lactose, followed by 
300 grams of copper sulfide, and then followed by 600 grams of ADN, and then tumble the mixture on moderate speed for about 20 
minutes to form a uniform mixture. Thereafter, the mixture is ready to be pressed. To do so, simply place the mixture into any 
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desirable mixing container equipped with motorized stirrer, and then add in 75 milliliters of hexane, and then blend the mixture for 
about 10 minutes to form a mild paste. Thereafter, simply press the pasty mass into any desirable container, mold, cone, tube, ect 
under a pressure of about 6000 psi in the usual manner, and then allow the firework munitions to cure. Should be ignited using an 
standard ignition composition. 7 — 
Burn rate: Moderate. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 
Ease of ignition (1 to 10): 5 
Tendency to cake: None. 
Explosive ability: None. 
Ora 44.82% dye agent, 20.68% ADN, 13.79% lactose, 10.34% copper sulfide, 10.34% potassium chlorate, 0.03% residual 
alance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used to generate smoke for various applications. 
Note: the ADN can be replaced with KDN if desired. 


07-08-023A: Smoke composition: 

Into a suitable ball mill, filled with 200 grams of heavy Teflon coated steel shot, place 600 grams of finely powder PVC, and then 
followed by 500 grams of hexachlorobenzene. Thereafter, add in 75 milliliters of acetone, and then tumble the mixture at 500 RPM 
for about 1 hour. Thereafter, place this mixture into a suitable mixing bowl, blender, container, ect., equipped with motorized stirrer in 
the usual manner, and then place 300 milliliters of hexane, followed by 1200 grams of ADN, and then followed by 250 grams of 

Tr eflon. Thereafter, blend the mixture for about 30 minutes to form a stiff paste. Thereafter, the mixture is ready for use. To use 
simply press the mixture into any desirable smoke grenade ball, grenade, container, mold, ect., and then cure the munitions in an oven 
at 50 to 60 Celsius until thoroughly dry. Requires proper ignition composition for proper burn (magnesium based composition) 

Burn rate: Slow. - , 
Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5% 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 47.05% ADN, 23.52% PVC, 19.6% hexachlorobenzene, 9.8% Teflon, 0. 03% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used to generate smoke for various purposes. 

Note: the ADN can be replaced with KDN if desired. 


07-08-024A: ADN/Urea-formaldehyde composition for fountains/cones: 

Into a suitable mixing bowl, blender, or suitable container, equipped with motorized stirrer utilizing a plastic stir blade, place 90 
grams of finely divided aluminum, followed by 30 grams of magnesium oxalate, followed by 300 grams of ADN, and then gently 
dry blend the mixture for about 10 minutes. Thereafter, add in 130 grams of a urea-formaldehyde resin (commercially available) “and 
then continue to gently blend the mixture for about 15 minutes. Thereafter, press the mixture into any desirable cone, fountain. ect 
utilizing the normal techniques and then cure the cones, fountains, ect., in an oven at 80 Celsius for about 3 to 4 minutes Can be 
ignited using any standard means. , 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A 

Ease of ignition (1 to 10): N/A 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 54.54% ADN, 23.63% urea-formaldehyde resin, 16.36% aluminum, 3.45% magnesium oxalate, 0.02% mixed balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making fountains and cones. 


07-08-025A: Standard fountain composition: 

Into a suitable container, place 300 grams of ADN, followed by 25 grams of coarse meal powder. Thereafter, gently blend the 
mixture using a plastic spatula or equivalent for about 10 minutes. Thereafter, add in 50 milliliters of acetone, followed by 25 grams 
of potassium nitrate, and then followed by 225 grams of aluminum powder of average commercial availability. Thereafter blend the 
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mixture until some of the acetone evaporates. Thereafter, the moist mixture is ready for use. To use, it simply needs to be pressed into 
any desirable cone or fountain device in the usual manner, and then allowed to thoroughly dry. 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): 5 % (steady burn) 
Ease of ignition (1 to 10): 7 4 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 52.17% ADN, 39.13% aluminum powder, 4.34% meal powder, 4.34% potassium nitrate, 0.02% mixed balance 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Can be used in cones and fountains. 
Note: the ADN can be replaced with KDN if desired. 


07-08-026A: Bengal light composition: 

Into a suitable ball mill, filled with Teflon coated steel shot of the usual weight and diameter, place 200 grams of barium peroxide, 
followed by 550 grams of ADN, followed by 50 grams of aluminum oxide, followed by 90 grams of aluminum powder, and then 
followed by 250 grams of flours of charcoal, and then tumble the mixture for about 1 hour at 250 RPM. Thereafter, into a suitable 
beaker or similar container, equipped with motorized stirrer, place the tumbled mixture there into, followed by 150 milliliters of 
acetone, and then knead or blend the mixture for about 15 to 20 minutes. Thereafter, the mixture is ready to be pressed. To do so, 
simply press the mixture into any desirable cone, fountain, mold, or coat any desirable material, and then allow the device(s) to 
thoroughly air-dry in the usual manner. 

Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): Average. 

Ease of ignition (1 to 10): Average. 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 48.24% ADN, 21.92% charcoal, 17.54% barium peroxide, 7.89% aluminum powder, 4.38% aluminum oxide, 0.03 % 
mixed impurities 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Can be used in Bengal lights, sparklers and for making colored fires for multiple uses. 

Note: the ADN can be replaced with KDN if desired. 


07-08-027A: Sparkler composition: 

Into a suitable mixing drum, or bowl, equipped with a motorized stirrer in the usual means, place 150 grams of shellac, followed by 
1200 grams of fine grained aluminum. followed by 90 grams of coarse iron grains, and then followed by 800 grams of ADN. 
Thereafter, add in about 275 milliliters of 95% ethyl alcohol, and then blend the mixture for about 30 minutes to form a good paste. 
Thereafter, the paste is ready for use. To use, the paste simply needs to be evenly coated onto any length of steel rod. The rods can be 
anywhere from 3 to 5 milliliters in diameter. Thereafter, the sparklers should be allowed to dry in an oven at low temperature. The 
paste can also be pressed into any cone, fountain, tube, ect., in the usual manner. The mixture in either case, should be ignited using 
any standard ignition composition. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 

Ease of ignition (1 to 10): 5 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 53.57% aluminum grains, 35. 71% ADN, 6.69% shellac, 4.01% coarse iron, 0. 02% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in sparkler compositions. Can also be used in other fireworks for generating a beautiful shower of sparks. 

Note: the ADN can be replaced with KDN if desired. 


07-08-028A: Fountain composition for use in fountains and other purposes: 

Into a suitable empty bail mill, place 90 grams of potassium oxide, followed by 90 grams of aluminum powder, followed by 90 
grams of soft wood charcoal, followed by 50 grams of sulfur, followed by 150 grams of ADN, and then followed by 100 grams of 
meal powder. Thereafter, tumble the mixture at 500 RPM for about 2 hours. Thereafter, place this tumbled mixture into a suitable 
mixing bowl, and then add in 75 milliliters of 99% isopropyl! alcohol, and then blend the mixture on moderate speed for about 30 
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minutes. Thereafter, the mixture is ready for use. To use, simply press the mixture under high pressure into any desirable container, 
tube, cone, fountain, ect., in the usual manner, and then cure at room temperature or in an oven at moderate temperature in the usual 
manner. Prime with the usual primer. 
Burn rate: Average. 
Water resistance: Very good. 
Stability: Can be stored for many years. 
Flammability (1 to 10): Typical. 
Ease of ignition (1 to 10): Typicai. 
Tendency to cake: None. 
Explosive ability: None. 
Percentage: 26.31% ADN, 17.54% meal powder, 15.78% potassium oxide, 15.78% aluminum powder, 15.78% soft wood charcoal, 
8.77% sulfur, 0.04% mixed balance ; 
Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fountain compositions for the usual purposes. 
Note: the ADN can be replaced with KDN if desired. 


07-08-029A: Fire composition with multiple uses: 

Into a suitable ball mill, filled with 500 grams of Teflon coated steel shot, in the usual diameter. place 800 grams of ADN, followed by 
90 grams of coarse iron grains, followed by 250 grams of meal powder, followed by 90 grams of ammonium perchlorate, and then 
followed by 200 grams of “orange” shellac product. Thereafter, add in 150 milliliters of acetone, and then tumble the mixture at 150 
RPM for about 1 hour. Thereafter, place the mixture into a suitable mixing bowl, equipped with motorized stirrer, and then add in 300 
milliliters of acetone, and then blend the mixture on high for about 30 minutes. Thereafter, the mixture is ready for use. To use, the 
mixture needs to be pressed into any desirable form, tube, container, ect., under high pressure, or it can be formed into any desired 
shape, or rolled into stars, or rolled over any existing, pre-formed mixture for combination effects or any other desired means, and 
then the material needs to be cured in an oven in the usual means. Priming may or may not be needed. 

Burn rate: Moderate. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 6+ 

Ease of ignition (1 to 10): 5 % 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 55.94% ADN, 17.48% meal powder, 13.98% orange shellac product, 6.29% ammonium perchlorate, 6.29% coarse 
iron grains, 0.02% mixed residual balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-08-030A: Sparkler composition for different uses: 

Into a suitable mixing bowl, drum, ect., equipped with motorized stirrer in the usual manner, and then add in 400 milliliters of 95% 
ethyl alcohol, or any suitable solvent. Thereafter, add in 700 grams of ADN, followed by 100 grams of aluminum flake, followed by 
150 grams of flours of sulfur, and then followed by 150 grams of fine grain soft wood charcoal. Thereafter, blend the mixture on | 
moderate speed for about 40 minutes to form a uniform paste. Note: more or less solvent may be needed to form a uniform paste. 
Thereafter, the mixture is ready for use. To use, the sparkler composition should be coated onto steel rods of any desired thickness. 
The composition can also be pressed into tablets, or coated onto anything for any desired purpose. The mixture in either case, should 
be cured in an oven at moderate temperature. Prime in the usual manner. . 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5+ 

Ease of ignition (1 to 16): 5+ 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 63.63% ADN, 13.63% sulfur, 13.63% charcoal, 9.09% aluminum flake, 0.02% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used in fireworks for the usual purposes. 


07-08-031A: Sparkler composition: 

Into a suitable mixing bowl, equipped with motorized stirrer, place 300 milliliters of acetone, and then followed by 150 grams of 
dextrin, followed by 500 grams of ADN, and then followed by 350 grams of powdered aluminum, and the blend the mixture on 

moderate speed for about 50 minutes. Thereafter, the mixture is ready for use. To use, simply coat any metal rod with any desired 
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thickness, and then cure the sparklers in an oven at moderate temperature. If desired the mixture can be pressed into pellets or tablets 
for use in any desired manner. Prime using the usual mixtures. 

Burn rate: Average. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): 5 4 

Ease of ignition (1 to 10): 6 

Tendency to cake: None. 

Explosive ability: None. 

Percentage: 50% ADN, 35% aluminum powder, 15% dextrin 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 
Use: Used in fireworks for the usual purposes. 


07-08-032A: Pyrotechnic composition for use in cones and other devices: 

Into a suitable beaker or similar container, equipped with motorized stirrer, place 75 milliliters of warm water, and then add and 
dissolve 25 grams of chromium trioxide, and then add in 250 grams of ADN, followed by 50 grams of red iron-I[I-oxide, and then 
blend the mixture on moderate speed for about 30 minutes to form a paste. Thereafter, add in 175 grams of antimony trisulfide, 
followed by 75 grams of magnesium peroxide, and then continue to blend the mixture for about 10 to 15 minutes. After which, add in 
100 grams of phosphorus sesquisulfide, and then continue to blend the mixture for about 30 minutes. After 30 minutes, the mixture is 
ready for pressing and forming. To do so, simply press the pasty mass into any desirable shape, into any desirable tube, cone, ect.. and 
then cure the munition in an oven at 70 Celsius until dry and hard. 

Burn rate: N/A. 

Water resistance: Very good. 

Stability: Can be stored for many years. 

Flammability (1 to 10): N/A. 

Ease of ignition (1 to 10): N/A. 

Tendency to cake: None. 

Explosive ability: Unknown. 

Percentage: 37.03% ADN, 25.92% antimony trisulfide, 14.81 % phosphorus sesquisulfide, 11.11% magnesium peroxide, 7.4% 
iron-II-oxide, 3.7% chromium trioxide, 0.03% mixed balance 

Classification: Deflagrating explosive (classified as consumer fireworks composition). 

Use: Used for making various pyrotechnic mixtures. 
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of Niceville, FL, and James E. Rose, of Bryans Road, MD, assigned by: United States Navy 


“Pyrotechnic delay compositions containing heavy metal soap”, serial No. 236,173, Filed: March 20", 1972, to: James E. Rose, of 
Bryans Road, MD, and Roswitha Zimmer-Galler, of Niceville, FL, assigned by: United States Navy 


“Thermite composition and method of making”, serial No. 234,855, Filed: March 15", 1972, to: John W. Jones, of Redlands, CA, 
assigned by: Lockheed Aircraft Corporation 


“First fire and igniter composition”, serial No. 717.275, Filed: February 24", 1958, to: David Hart, of Dover, NJ, assigned by: United 
States Army 


References 
“Chemically produced colored smokes”, serial No. 767,751, Filed: October 16", 1958, to: Lohr A. Burkardt, William G. Finnegan. 
and, Rex L. Smith, all from China Lake, CA 


“Hafnium-potassium perchlorate pyrotechnic composition”, serial No. 214,147, Filed: August 1", 1962, to: Robert E. Betts, of 
Huntsville, Alabama, assigned by: United States Army 


“Smokeless ashless signal flare composition containing ammonium perchlorate”, serial No. 385,518, Filed: July 27", 1964, to: James 
B. McGriffin, of Linton, IND, and William L. Ripley, of Bedford, IND, assigned by: United States Navy 


“Zirconium composition with potassium perchlorate and graphite”, serial No. 168,555, Filed: January 24", 1962, to: Charles H. 
Jackson, of Redondo Beach, CA, assigned by: Hi-Shear Corporation 


“Long-burning pyrotechnic material containing depleted uranium for spotting rifle projectiles”, serial No. 167,449, Filed: January 19", 
1962, to: Thomas Stevenson, of Huntington Valley, PA, assigned by: United States Army 


“Pyrotechnic Compositions”, serial No. 155,023, Filed: July 227 1937, to: Charles H. Pritham, of Philadelphia, PA 


“Nonluminous pyrotechnic mixture for a projectile”, serial No. 35,961, Filed: June 29", 1948, to: Raymond H. Heiskell, of Compton, 
CA 


“Smoke tracer composition”, serial No. 484,599, Filed: January 27", 1955, to: Thomas Stevenson, of Huntington Valley, PA, and 
Winton W. Cavell, of Philadelphia, PA, assigned by: United States Army 


“Priming mixture”, serial No. 489,587, Filed: August 37, 1921, to: James E. Burns, of Lowell, MASS 


“Propellant powder”, serial No. 381,389, Filed: July 26", 1929, to: Joseph D. McNutt, of New Haven, CONN, assigned by: Mesne 
Assignments, to Winchester Repeating Arms Company 


“Flash Composition”, serial No. 609,489, F iled: May 5" 1932, to: Jean Piccard, of Marshallton, DEL, assigned by: Hercules Powder 
Company 


“Tonition composition”, serial No. 623,473, Filed: October 20, 1945, to: William F. Filbert, of Woodbury, NJ, assigned by: E.I. du 
Pont de Nemours & Company 


“Ammonium nitrate compositions”, serial No. 645,641, Filed: March 12", 1957, to: Aubrey Edward Harper, of Glasgow, Scotland, 
Kenneth Harrison, of Saltcoats, Scotland, and Edward Graham Cooke, of West Kilbride, Scotland, assigned by: Imperial Chemical 
Industries Limited, London 

“Gas-producing charges suitable for the generation of gas pressure for the operation of mechanical devices and for blasting 
operations”, serial No. 615,195, Filed: September 7, 1945, to: Alexander Thomson Tyre, of Newton Stewart, Scotland, assigned by: 
Imperial Chemical Industries Limited 


“Process for preparing sterile solid propellants”, serial No. 440,033, Filed: March 15", 1965 to: James E. Webb, Administrator of the 
National Aeronautics and Space Administration, to Lawrence C. Montgomery and Frank A. Morelli 


“Propellant powder to be used in guns and howitzers”, serial No. 520,131, Filed: December 5" 4921, to: John B. Fidlar, of The United 
States Army 


“Propellant powder”, serial No. 146,835, Filed: November 6", 1926, to: Charles H. Keck. of United States Army 


“Fleshless propellant powder composition”, serial No. 433.717, Filed: March 7", 1942, to: George Barsky, of NY, NY. assigned by: 
E.F. Drew & Co.., Inc. 


“Ignitable Stick”, serial No. 358,383, Filed: April 26", 1929, to: Ferdinand Ringer, of Vienna Austria 
“Colored smoke producing composition”, serial No. 270,570, Filed: January 10", 1919, to: Edwin C. Weisgerber, of Washington, D.C 


“Process of manufacturing gunpowder”, serial No. 209,268, Filed: December 28", 1917, to: John Buxbaum, of Georgetown, WA 


References 
“Slow burning black powder composition”, serial No. 288,135, Filed: April 7, 1919, to: Joseph Percy Gray, of Newport, Delaware, 
assigned by: E.J. Du Pont de Nemours & Company 
“Deflagrating composition”, serial No. 534,148, Filed: May 4", 1944, to: Russel Charrosin Payn, of Watford, England, and Elwyn 
Jones, of Ardrossan, England, and John Stocks Flanders, of West Kilbride, Scotland. assigned by: Imperial Chemical Industries 
Limited 


“Slow burning powder for fuses, ect.,”, serial No. 20,889, Filed: May 10", 1935, to: David E. Pearsall, of Pittsburgh, PA, assigned by: 
The Ensign-Bickford Company 


“Fuse powder compositions”, serial No. 518,242, Filed: January 14", 1944, to: Harrison H. Holmes, of Woodbury, NJ, and Walter E. 
Lawson, of Wilmington, DEL, assigned by: E.1. Du Pont De Nemours & Company 


“Black powder”, serial No. 120,120, Filed: January 11", 1937, to: William H. Rinkenbach, and Vernon C. Allison, of Dover, NJ. 
assigned by: The United States Government 


“Improvement in compositions for safety blazing fuses”, serial No. 153,181, Filed: July 21°, 1874, to: George Carl Julius Schneider, 
of Erie, PENN 


“Colored fire compound”, serial No. 309,948, Filed: December 30", 1884, to: John Herzog, of Baltimore, Maryland 
“Composition for Bengal lights”, serial No. 363,224, Filed: May 17", 1887, to: Charles Gerhard, of New York, NY 
“Bengal-light compound”, serial No. 449,530, Filed: March 31%, 1891, to: Charles Gerhard, of Jersey City, New Jersey 


“Gunpowder”, serial No. 698,140, Filed: December a 1898, to: Francis A. Halsey, of San Rafael, CA, assigned by: The Economic 
Smokeless Powder Company 


“Process of preparing pyrotechnics”, serial No. 90.816, Filed: January 22", 1902, to: Nicholas Del Grande, of Petersburg, Virginia, 
assigned by: Virginia Fireworks Company 


“Semi-smokeless powder”, serial No. 305,001, Filed: March a 1906, to: George W. Gentieu, of Peoria, ILL 
“Gunpowder”, serial No. 222,631, Filed: December 7% 1886, to: Eduard, Schultze, of Darmstadt, Grand Duchy of Hesse, Germany 


“Pyrotechnic compound”, serial No. 82,427, Filed: November 15", 1901, to: Antonio Delgrande, of Petersburg, Virginia, assigned by: 
Two Thirds, to Robert H. Seabury, and Nicholas Delgrande, both of Petersburg, VA 


“Igniter charge for blasting caps”, serial No. 582,871, Filed: December 23, 1931, to: Lioyd H. Fisher, of Kenvil, NJ, assigned by: 
Hercules Powder Company 


“Improvement in pyrotechnic signals”, Filed: July 26", 1873, to: Alexandre Lamarre, of Paris France, assigned by: Gratiot Washburne 


“Material for producing smoke screens”, serial No. 271,126, Filed: January 14", 1919, to: Harry F. French and Raymond C. Benner, 
both of Fremont, OH, assigned by: National Carbon Company, Inc. 


“Chemical compounds”, serial No. 161,031, Filed: August 26", 1937, to: Willi Brun, of Bridgeport, CONN, assigned by: Remington 
Arms Company, Inc. 


“Process of producing an incendiary composition”, serial No. 516,313, Filed: December 30", 1943, to: Morris S. Kharasch, of 
Chicago, ILL, assigned by: Untied States by the Secretary of War 


“Solid propellant containing improved asphalt black”, serial No. 244,588, Filed: December 14™, 1962, to: Robert J. Convery, of 
Wilmington, DEL, assigned by: Sun Oil Company 


“Ammonium nitrate composite propellant and method of preparation”, serial No. 527,133, Filed: August 8", 1955, to: Barnet R. 
Adelman, of Waco, TX, assigned by: Phillips Petroleum Company 


“Pyrotechnic disseminating composition”, serial No. 667,043, Filed: September 1*, 1967, to: Alan C. Kott, of Mount Pleasant, and 
Erwin M. Jankowiak, and George A. Lane, both of Midland, Michigan, assigned by: Dow Chemical Company 
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References 
“Smokeless powder”, serial No. 587,846, Filed: April 16", 1896, to: Francis A. Halsey, of San Rafael, CA 


“Cool, nitrocellulose base, non-carbon forming propellant”, serial No. 101,020, Filed: April 5" 1961, to: Beverley W. Lewis, of 
Hampton, VA, and Carl Boyars, of Silver Spring, MD, assigned by: United States Navy 


“Smoke and illumination signal”, application No. 512,262, filed: October, 4". 1974, to: Bobby D. Beatty, of Bloomfield, IN, Russel 
D. Daniel, of Bloomington, IN, Billy J. Humerickhouse, of Odon, IN, and Gary G. Norris, of Burns City, IN, assigned by: The United 
States Navy 
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- TABLE OF IMPORTANT CHEMICALS USED IN PYROTECHNICS - 


Important Oxidizers 


Primary use No. 1 


| Primary use No. 2 


[ 1. Ammonium Perchlorate 


Solid High Performance Rockets Fuels 


| High Performance Gun Propellants 


2. Ammonium Nitrate 


Solid High Performance Rockets Fuels 


High Performance Gun Propellants 


L 


3. Potassium Chlorate | General and Specialty Pyrotechnic Fireworks 
Compositions 
4, Potassium Perchlorate General and Specialty Pyrotechnic | Gun Propellants 
| Compositions 
5. Barium Nitrate Fireworks | General Pyrotechnic Compositions 
6. Strontium Nitrate | Fireworks ‘[ General Pyrotechnic Compositions 


7. Potassium Nitrate 


Fireworks 


General Pyrotechnic Compositions 


High Performance Rocket Fuels 


Fireworks 


8. ADN 
9. Potassium Dichromate 


Catalyst in H.P. Rocket Propellants 


si Catalyst in Gun Propellants 


General Pyrotechnic Compositions 


L 10. Potassium Permanganate 
11. Copper Nitrate 


Fireworks 


eee 


| 12. Sodium Peroxide 


General Pyrotechnic Compositions 


15. Sodium Chlorate 


13. Lead Nitrate Addictive in Gun Propellants | Addictive in General Pyrotechnic 
a Compositions 
14, Lead Dioxide Catalyst in General Pyrotechnic 
Compositions =a 


General Pyrotechnic Compositions 


16. Barium Chromate 


Catalyst in General Pyrotechnic 
Compositions 


~ | Addictive in specialty Pyrotechnic 
Compositions 


17. Lead-VI-Chromate 


18. Sodium Nitrate 


Important Reducing 


Compositions 
General Pyrotechnic Compositions 


Primary use No. 1 


Catalyst in General/Specialty Pyrotechnic 


Primary use No. 2 


8. Lampblack 


Agents 
1, Aluminum Powder High Performance Rocket Propellants General/Specialty Pyrotechnic 
Compositions 
2. Magnesium grain ~ | General Pyrotechnic Compositions Fireworks 
3. tron Powder General Pyrotechnic Compositions Fireworks 
4. Charcoal | General Pyrotechnic Compositions Fireworks 
5. Teflon grain | High Performance Rocket Propellants | Specialty Pyrotechnic Compositions 
| 6. PVC grain General Pyrotechnic Compositions Fireworks 
7. Sodium hypophosphite Catalyst in General Pyrotechnic 
Compositions 
General Pyrotechnic Compositions Fireworks 


9. Gum Arabic 


11. Boron powder 
12. Hexamine 


General Pyrotechnic Compositions 


Gun Propellants 
Fuel in Rocket Propellants 


Fireworks 


10. Shellac General Pyrotechnic Compositions Fireworks 
Addictive in H.P. Rocket Propellants 


General/Specialty Pyrotechnic 
Compositions 


13. Red Phosphorus/Phosphide Salts General/Specialty Pyrotechnic Fireworks a 
__| Compositions 
14. Antimony Sulfides/Sulfide Saits General Pyrotechnic Compositions _| Fireworks 


Agents 


i important Addictive 


Primary use No. 1 


Primary use No. 2 


1. Ammonium Chloride 


General/Specialty Pyrotechnic 
| Compositions 


Fireworks 


2. Organic copper salts 


4. Tron Oxides 


Catalyst in H.P. Rocket Fuels 


General Pyrotechnic Compositions 


ac Catalyst in Specialty Pyrotechnic 


Compositions 
3. Organic Iron salts Catalyst in H.P. Rocket Fuels Catalyst in General Pyrotechnic 


Compositions 


Compositions 


Catalyst in General/specialty Pyrotechnic 


| 5. Bismuth oxides 


Catalyst in Specialty Pyrotechnic 


Compositions 


Chemistry, Non-Fiction US $49.95. 


THE PREPARATORY MANUAL 
OF BLACK POWDER AND PYROTECHNICS 


600+ pages, 70+ illustrations, and data tables 
i ae eg Re a ee EE 


The Preparatory Manual of Black Powder and Pyrotechnics is a new Handbook discussing the world’s 
most commonly used pyrotechnic compositions. The book contains multiple sections dividing the area 
of pyrotechnics into various levels. Black Powder is the first level. followed by High Performance rocket 
propellants and gun propellants, then followed by General pyrotechnic compositions. Specialty and Experimental 
compositions take up the rear, followed by Fireworks. All compositions are discussed in great detail with complete 
processes for manufacture. The book discusses a total of 1187 pyrotechnic compositions ranging from black powder 
compositions, to fireworks, to high performance gun propellants, rocket propellants, incendiary agents, smoke 
producing mixtures. to specialty compositions including cloud seeding compositions, welding compositions, 
matches, priming compositions, and experimental compositions, all with a variety of uses, and methods of 
production. This is an excellent reference book for any pyrotechnician., student, fireworks buff, or any 
hobbyists/enthusiasts book collection, as well asnecessary information when it’s needed. 


a 


= 


